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LEGISLATIVE HEARING TO ADDRESS 
SPECTRUM AND PUBLIC SAFETY ISSUES 


FRIDAY, JULY 15, 2011 

House of Representatives, 

Subcommittee on Communications and Technology, 

Committee on Energy and Commerce, 

Washington, DC. 

The subcommittee met, pursuant to notice, at 9:17 a.m., in room 
2123, Rayburn House Office Building, Hon. Greg Walden (chair- 
man of the subcommittee) presiding. 

Members present: Representatives Walden, Terry, Stearns, 
Shimkus, Blackburn, Bilbray, Bass, Latta, Guthrie, Eshoo, Matsui, 
Barrow, Dingell (ex officio), and Waxman (ex officio). 

Staff present: Jim Barnette, General Counsel; Ray Baum, Senior 
Policy Advisor/Director of Coalitions; Michael Beckerman, Deputy 
Staff Director; Neil Eried, Chief Counsel, Communications and 
Technology; Kirby Howard, Legislative Clerk; Debbee Keller, Press 
Secretary; Carly McWilliams, Legislative Clerk; David Redl, Coun- 
sel, Communications and Technology; Lyn Walker, Coordinator, 
Admin/Human Resources; Nicholas Degani, ECC Detailee; Kelsey 
Guyselman, Legal Intern; Roger Sherman, Minority Chief Counsel; 
Shawn Chang, Minority Counsel; Jeff Cohen, Minority Counsel; 
Sarah Eisher, Minority Policy Analyst; Phil Barnett, Minority Staff 
Director; and Pat Delgado, Chief of Staff for Mr. Waxman. 

Mr. Walden. We are going to go ahead and get started so that 
we can get our statements and the witnesses’ statements. Today is 
a little challenging because we do have a series of votes on the 
floor, they estimate in about an hour and 15. So we will try to get 
through as much of this as we can. 

OPENING STATEMENT OF HON. GREG WALDEN, A REPRESENT- 
ATIVE IN CONGRESS FROM THE STATE OF OREGON 

Good morning. I welcome our witnesses. I appreciate your coun- 
sel, along with that of dozens of others whom I think we have all 
met with and I have met with, from whom we have received testi- 
mony at our four prior hearings on spectrum policy and the indi- 
vidual meetings that we have had and the information that has 
come in. It has all been helpful. 

I am a firm believer that open and fair public processes can lead 
to better public policy outcomes, and the competing discussion 
drafts are a welcome addition to this process. Despite the dif- 
ferences on paper, the reality is we are not as far apart as it might 
seem, and we are personally committed to doing all within our 
power to write a bipartisan bill in the end. 

( 1 ) 
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I believe we share common goals on this subcommittee when it 
comes to spectrum policy. We want to finally answer the call of our 
public safety officials and ensure that they have the best, most in- 
novative and affordable technology operating on a bulletproof net- 
work in an inoperable basis in times of need. And we will do our 
part as a Federal partner to make sure that that happens. We 
want to ensure that the scarce and valuable spectrum that the pub- 
lic owns is put to its best and highest use, with any proceeds 
enuring to the benefit of the public. And we want to ensure that 
those who voluntarily help us achieve this goal are treated respect- 
fully and appropriately for their assistance. 

We all want to spur new American innovation and create high- 
paying jobs, especially in our own districts. We can enact the big- 
gest jobs bill in the Congress that actually creates private-sector 
jobs throughout the land and results in deficit reduction at the 
same time. This is within the power of this committee to do. Chair- 
man Upton has given us wide latitude as a subcommittee to 
achieve these goals. And throughout this process, he has encour- 
aged us at every turn to find a bipartisan solution, and I thank 
him for his calm, and thoughtful and patient leadership. 

And let us be honest, but for the President’s call in February to 
allocate the D-block, we would be much further along today. After 
all, about a year ago, then-Chairman Waxman eloquently and 
forcefully argued that his discussion draft that auctioned the D- 
block was the right public policy. The National Broadband Plan 
calls for auctioning the D-block, and the principles endorsed by the 
9/11 Commission Chair and Vice Chair last year, former Commis- 
sion Chair — or former Commission member Senator Slade Gorton 
this year, and is still supported by the current FCC Chairman. It 
is also current law. And any plan to allocate this prime spectrum 
opens a $3 billion hole in the Nation’s budget. 

I know there are arguments about how that was then, and this 
is now, and things have changed, but the heart of the matter, ab- 
sent the President’s proposal, D-block would not be quite the stum- 
bling block it has become. 

Now, my comments are not intended to be partisan; however, 
they are intended to just state the political reality that has befallen 
our committee. I am just stating the obvious about the awkward. 
Our staffs on both sides of the aisle have joined us in healthy and 
vigorous discussions about other policy issues. Our product is 
strengthened by these discussions. When it became clear we could 
not reach agreement in time for this hearing, both sides chose to 
release their drafts in current form to facilitate further discussion 
and to solicit your input. Republicans have included the Inslee- 
Upton-Boucher government relocation bill from the last Congress 
in that same spirit. Our discussion draft reflects input from the mi- 
nority, and that input is very much appreciated. 

The Republican draft relies on the local expertise at the State 
level for implementation of the public safety network while pro- 
viding for a strong Federal role in assuring interoperability. To 
capitalize on the United States’ leading position in wireless 
broadband technology and services, it also relies heavily on the 
commercial sector’s expertise through public-private partnerships. 
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We still have unresolved issues regarding the unlicensed space, 
interoperability requirements beyond those of public safety, and 
conditions on licenses, to name just a few. We will continue to work 
on these issues. Meanwhile, I welcome the input and counsel of my 
colleagues, our witnesses and others who can help us get this policy 
right for the public. But we all know the clock is ticking, and we 
must close out this matter sooner rather than later. 

With that, I would yield the balance of my time to the vice chair 
of the committee. 

[The prepared statement of Mr. Walden follows:] 
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Statement of the Honorable Greg Walden 
Chairman, Subcommittee on Communications and Technology 
Legislative Hearing to Address Spectrum and Public Safety Issues 
July 15,2011 

Good morning. I welcome our witnesses and appreciate their counsel, along 
with that from dozens of others with whom I’ve met, and from whom we’ve 
received testimony at our four prior hearings on spectrum policy. 

I am a firm believer that an open and fair public processes can lead to better 
public policy outcomes. The competing discussion drafts are a welcome addition 
to this process. Despite the differences on paper, the reality is we are not as far 
apart as it might seem and we are personally committed to doing all within our 
power to write a bipartisan bill in the end. 

I believe we share common goals on this subcommittee when it comes to 
spectrum policy: We want to finally answer the call of our public safety officials 
and ensure they have the best, most innovative and affordable technology 
operating on a bullet-proof network in an interoperable basis in times of need. And 
we will do our part as a federal partner to make that happen. 

We want to ensure that the scarce and valuable spectrum the public owns is 
put to its best and highest use, with any financial proceeds ensuring to the benefit 
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of the public. And we want to ensure that those who voluntarily help us achieve 
this goal are treated respectfully and appropriately for their assistance. 

We all want to spur new American innovation and create high-paying jobs 
(especially in our own districts). We can enact the biggest jobs bill in the Congress 
that actually creates private sector jobs throughout the land and results in deficit 
reduction at the same time. This is within our power to do. 

Chairman Upton has given us wide latitude as a subcommittee to achieve 
these goals. And throughout this process he has encouraged us at every turn to 
find a bipartisan solution. And I thank him for his calm and thoughtful and patient 
leadership. 

And let’s be honest, but for the President’s call in February to allocate the D 
block, we’d be much further along today. After all, about a year ago then 
Chairman Waxman eloquently and forcefully argued that his discussion draft that 
auctioned the D block was the right public policy. The National Broadband Plan 
calls for auctioning the D block, and that principle was endorsed by the 9-11 
Commission chair and vice chair last year, former commission member Sen. Slade 
Gorton this year, and is still supported by the FCC Chairman. It is also current 
law, and any plan to allocate this prime spectrum opens a $3 billion hole in the 
deficit. 


2 
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I know we’ll hear arguments about how “that was then and this is now and 
things have changed,” but at the heart of the matter, absent the President’s 
proposal, D block would not be quite the stumbling block it has become. My 
comments are not intended to be partisan, however, they are intended to state the 
political reality that has fallen upon our committee. I’m just stating the obvious 
about the awkward. 

Our staffs on both sides of the aisle have joined us in healthy and vigorous 
discussions about other policy issues. Our product is strengthened by these 
discussions. When it became clear we would not reach agreement in time for this 
hearing, both sides chose to release their drafts in current form to facilitate further 
discussion. 

Republicans included the Inslee-Upton-Boucher government relocation bill 
from last Congress in the same spirit. Our discussion draft reflects input from the 
minority, and is very much the better for it. 

The Republican draft relies on the local expertise at the state level for 
implementation of the public safety network while providing for a strong federal 
role in assuring interoperability. To capitalize on the United States’ leading 
position in wireless broadband technology and services, it also relies heavily on the 
commercial sector’s expertise through public-private partnerships. 


3 
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We still have unresolved issues regarding the unlicensed space, 
interoperability requirements beyond those of public safety, and conditions on 
licenses, to name a few. We will continue to work on these. Meanwhile, I 
welcome the input and counsel of my colleagues, our witness and others who can 
help us get this policy done properly. 

But we all know that the clock is ticking and we must close out this matter 
sooner rather than later. 


4 
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OPENING STATEMENT OF HON. LEE TERRY, A REPRESENTA- 
TIVE IN CONGRESS FROM THE STATE OF NEBRASKA 

Mr. Terry. Thank you. And I just want to commend you for the 
methodical and mature way of processing through very complicated 
and sometimes divisive issues. This is something we have to get 
done. 

We have to have a comprehensive spectrum bill. There is no 
doubt everyone agrees with that. The dividing points have been 
public safety, D-block, and I think you took a path that addressed 
both of the issues. They need help, public safety, “they.” You have 
tried to resolve the issues of the broadcasters, and I think you have 
taken a very good approach on there, resolving those issues. 

So I encourage you to work with our Democratic side. I would 
like to see a bipartisan bill here. I do agree with you, I think we 
are close. 

I also want to just say last that I feel that the debt talks do have 
an impact here in the sense that this is one way of auctioning spec- 
trum that can actually be a revenue raiser for the Federal Govern- 
ment to offset our deficit, and I think we have a responsibility to 
follow through. 

I yield back. 

Mr. Walden. I thank the gentleman for his comments. 

I turn now to the ranking member of the subcommittee, my 
friend, Ms. Eshoo from California. 

OPENING STATEMENT OF HON. ANNA G. ESHOO, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI- 
FORNIA 

Ms. Eshoo. Thank you, Mr. Chairman, for not only having to- 
day’s hearing, my thanks to all of the witnesses, especially those 
who had to travel long distances and endure interruptions in that 
travel, and to our respective staffs who have really worked very, 
very hard. But the work goes on. We are not done yet. 

Three months ago this subcommittee began a major undertaking; 
the goal: Bring forward legislation to address our growing need for 
spectrum while providing our first responders with a nationwide 
interoperable broadband network. While the majority’s discussion 
draft has provisions that I don’t support, I remain optimistic. And 
I want to say that again: I remain optimistic that we can produce 
a bipartisan bill. We feel very strongly about that on our side as 
well. 

To help with this effort, I joined with the full committee’s rank- 
ing member, Mr. Waxman, to offer our preferred path in a discus- 
sion draft entitled the Public Safety Broadband and Wireless Inno- 
vation Act of 2011. The draft reflects the testimony heard during 
the subcommittee’s four spectrum hearings, as well as the feedback 
of our fellow colleagues. 

From the beginning of this effort, I have expressed my belief that 
a nationwide public safety network must have a strong governance 
structure, leverage the commercial sector, and be built in a cost- 
efficient manner. Our discussion draft reallocates the D-block to 
public safety and includes a carefully developed, effective and effi- 
cient national governance mechanism with sufficient oversight and 
accountability. 
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In the area of voluntary incentive auctions, we shouldn’t be over- 
ly prescriptive, I don’t believe anyway, in our approach. We need 
to ensure that a process is fair to broadcasters and provides the 
FCC flexibility to carry out an auction and the subsequent repack- 
ing of the TV band. This discussion draft accomplishes, I believe, 
these goals. 

To date, unlicensed spectrum has unlocked tremendous innova- 
tion. I see it in my congressional district every day. By one esti- 
mate, within the next 5 years, WiFi devices will use more band- 
width than wire devices. That is really extraordinary. And I love 
saying that because I really do think it is the American way. I 
mean, this is where we enjoy more than an edge. Our discussion 
draft recognizes the importance of this resource not just for estab- 
lished technology companies, but for the entrepreneurs that exist 
now and will in the future. 

We also need to look at ways to spur innovation in the public 
safety device market and afford more opportunities for public safe- 
ty to partner with a variety of commercial service providers, includ- 
ing small carriers. Our discussion draft supports the development 
and testing of new interoperable, nonproprietary broadband tech- 
nologies that will help drive down the cost of public safety devices 
and applications, and that is very, very important. 

Our draft also calls for an examination into the feasibility of pro- 
viding interoperability across the 700 megahertz band. In addition 
to supporting public safety, the 700 megahertz band interoper- 
ability would benefit the broader wireless ecosystem. It also will 
give consumers an expanded set of choices for commercially avail- 
able devices like smart phones and tablets. 

Finally, we can’t forget about our Nation’s 911 call centers. 
Someone said — referred to me recently as “the 911 queen.” Well, I 
don’t know about that, but I had been on it for a long time before 
it was — it became popular. There was very little interest on either 
side of the aisle in the issue, but, of course, the attack on our coun- 
try really raised the issue up and put a spotlight on it. 

As a founder and current cochair of the NextGen 911 Caucus 
with Mr. Shimkus in the House, I have fought to modernize our 
911 call centers. It makes sense as we build a nationwide public 
safety network that we develop a plan to update our public safety 
answering points and emergency operation centers to support a 
Next Generation 911 system. Such a system will enable first re- 
sponders to receive photos, videos and text messages that can im- 
prove the quality and speed of emergency response. Our draft lays 
the foundation for such a transition, providing the resources to ex- 
amine the costs, the specifications and the legal framework. So I 
think we owe it to our Nation’s first responders, to our innovators 
and the American people to come together and complete a bill. 

I want to thank each one of our witnesses again, and I look for- 
ward to working with the chairman, with our respective staffs, 
with members on both sides of the aisle of this important sub- 
committee to move forward with bipartisan legislation. 

And, Mr. Chairman, I have a request to enter into the record 
from the Bipartisan Policy Center a letter that was sent to Sen- 
ators Rockefeller and Kay Bailey Hutchison from Tom Kean and 
Lee Hamilton, who were the Commission Chairman and Vice 
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Chairman of the 9/11 Commission. So with your permission, we can 
enter that into the record. 

Thank you and I yield back. 

Mr. Walden. Without objection. 

[The information follows:] 
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BIPARTISAN POLICY CENTER 

June 7,2011 


The Honorable Jay Rockefeller 
Chairman 

U.S. Senate Committee on Commerce, 
Science, and Transportation 
253 Russell Senate Office Bldg, 
Washington, DC 20510 


The Honorable Kay Bailey Hutchison 
Ranking Member 

U.S. Senate Committee on Commerce, 
Science, and Transportation 
253 Russell Senate Office Bldg. 
Washington, DC 20510 


Dear Chairman Rockefeller and Ranking Member Hutchison: 

The inability of first responders to communicate with each other was a 
critical failure on September 11, 2001. Incompatible and inadequate 
communications led to needless loss of life. To remedy this failure, the 9/11 
Commission recommended legislation to provide for the expedited and increased 
assignment of radio spectrum for public safety purposes. 


We commend the Senate Commerce Committee for marking up the 
SPECTRUM Act (S. 911), which will allocate an additional 10 MHz of radio 
spectrum — the "D block"— to public safety. Using this spectrum, public safety 
agencies will be able to build a nationwide interoperable broadband network, 
allowing diverse agencies to communicate with each other, and supporting mission 
critical voice, video, text, and other data transmissions. 


This legislation takes an important step forward in improving 
interoperability for first responders. We note, however, that first responders 
utilizing the D block public safety network may not be able to communicate on other 
networks should the D block go down in an emergency. Therefore, we urge the 
committee to examine how this type of interoperability can be achieved through this 
or other legislation. 

We support the expeditious allocation of the D block spectrum to public 
safety. Congress must not approach this urgent matter at a leisurely pace, because 
quite literally lives are at stake. 

Thank you for your vital efforts in this area. 

Sincerely, 


Tom Kean 

9/11 Commission Chairman 
Co-Chair, National Security 
Preparedness Group 


Lee Hamilton 

9/11 Commission Vice Chairman 
Co-Chair, National Security 
Preparedness Group 


1225 Eye Street NW, Suite 1000 Washington, DC 20005 (202) 204-2400 ■S\in\-.BIP.\RTI.S.4-XPOUCY.ORG 
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Mr. Walden. I thank you. The gentlewoman’s time has expired. 

I would now recognize the gentleman from Illinois Mr. Shimkus 
if he has any comments. 

OPENING STATEMENT OF HON. JOHN SHIMKUS, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS 

Mr. Shimkus. I will take time, Mr. Chairman, and then I will 
yield some to Cliff, if that is all right. 

Spectrum is so much more than D -block, and I do appreciate 
your comments about it is obvious about — stating the obvious about 
the awkward. And so all I would like to add is — a couple of 
things — is I do hope that the NextGen 911 Enhancement Act will 
be a part of this as we move forward; the NextGen Public Safety 
Technology Act, which Anna and I have been working on. 

This political process is always kind of fun. You can claw and 
scratch on one day, and then you can give the good big hug on the 
next day as you work together on things that are important. I have 
been clawing and scratching a lot lately. But I appreciate the times 
when I can cross the aisle and give someone a hug. Anna is work- 
ing real hard with me on this, and it makes up for some of my 
frailties, I guess. 

The other thing is I am for private auction of the D-block region- 
ally done. My concern is that if we don’t do it in that way, we won’t 
have deployment. Some of the worst cases of 911 lapses is where 
we don’t have connectivity, where we don’t have cellular connec- 
tions, where we can’t do identification location. And the stories that 
we heard when we started moving the stuff out about the people 
caught in the snowstorm in the mountains, calling and couldn’t be 
found. The young kids in the rowboat in New York — Island Sound, 
that is — I am not going to diminish the importance of that. 

And if we truly want a bipartisan process to go forward, we can’t 
have this fight between urban and rural. We just can’t do it. And 
the rural areas have to be brought along, and the only way I see 
that that is done is if we have really a competitive atmosphere, and 
that we — with strong requirements so that all the Americans can 
benefit from a new system. 

With that, I will yield my time to Mr. Stearns. 

OPENING STATEMENT OF HON. CLIFF STEARNS, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF FLORIDA 

Mr. Stearns. I thank my colleague. 

Mr. Chairman, you and the staff, I want to compliment you on 
several provisions I particularly support in this draft legislation. 
First, I am pleased to see that the incentive auctions will be truly 
voluntary. 

Second, it is important that broadcasters can maintain their 
service areas and are not forced into VHF. 

Secondly, I am in strong support of preventing the FCC’s ability 
to impose conditions on the auctions. Unencumbered auctions de- 
crease in value and limit their full revenue potential. We simply 
cannot afford the expensive social policy the FCC will likely try to 
impose on these auctions if it is just simply given the authority. 

And finally, as the clock continues to tick on the debt ceiling, and 
we just got back from a conference on this, and the government 
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searches for ways to pull itself out of debt, we have a bill in front 
of us that can raise billions of dollars for this country. Therefore 
I hope, Mr. Chairman, we can move this quickly. 

And I yield back. 

Mr. Shimkus. I yield back my time, Mr. Chairman. 

Mr. Walden. Does the gentleman from Ohio want to make any 
comments, Mr. Latta, in the remaining time before I go to Mr. 
Waxman? 

Mr. Latta. Well, thank you very much. I appreciate the gen- 
tleman for yielding. 

All I can say is I appreciate the hearing today, Mr. Chairman, 
and also how important it is, especially on the question of spectrum 
as to where we can go, especially the voluntary auction side. I 
think it is important that we can also bring dollars into the Treas- 
ury and help this deficit. So I appreciate the hearing today. Thank 
you. 

Mr. Walden. Thank you. 

And now I will turn to Mr. Waxman for 5 minutes. 

OPENING STATEMENT OF HON. H ENRY A. WAXMAN, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI- 
FORNIA 

Mr. Waxman. Thank you, Mr. Chairman, for convening this hear- 
ing this morning to discuss how we can quickly provide public safe- 
ty with a nationwide interoperable broadband network and make 
more spectrum available for wireless broadband. Both goals are 
critical to our country and require Congress to act quickly and deci- 
sively. 

In less than 60 days, we will observe the 10th anniversary of the 
terrorist attacks on New York and Washington and the skies of 
Pennsylvania. Construction of a nationwide public safety 
broadband network remains critical unfinished business, and we 
should do everything possible to send a bill to the President that 
accomplishes this bipartisan objective. 

After several constructive hearings on spectrum policy, today we 
will consider a Republican discussion draft. I am pleased that we 
will discuss specific details about incentive auctions, public safety 
governance and Federal spectrum relocation, and still hope we can 
find common ground on several other issues. 

In order to highlight our areas of agreement and disagreement, 
yesterday Representative Eshoo and I released a discussion draft 
of the Public Safety Broadband and Wireless Innovation Act of 
2011. Although many details of the bill we put forward differ from 
the Republican draft. Democrats on the committee hope we can de- 
velop one legislative vehicle that takes the best ideas from both 
proposals. 

Senators Rockefeller and Hutchison did a commendable job on a 
bipartisan package to empower the FCC to conduct incentive auc- 
tions for broadcast spectrum and create a nationwide broadband 
network for public safety. The Democratic draft builds upon the bi- 
partisan work of the Senate Commerce Committee. 

With regard to public safety, committee Democrats believe we 
must establish a strong governance structure to manage the highly 
complex undertaking of building and managing an advanced wire- 
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less network. Through a nonprofit corporation streamlined to act 
quickly and efficiently, we have put in place a number of policies 
and requirements designed to ensure we reach our primary goal of 
nationwide interoperability for first responders. This corporation 
could be statutorily required to operate in a fiscally responsible 
manner and to provide the technical and management expertise 
this network will need. Public safety will have a strong voice, but 
the network will rely heavily on commercial know-how, national 
standards and existing infrastructure. 

The public safety community has indicated its strong support for 
the robust governance approach in the Senate bill and in the 
Democratic draft. It is on the basis of this strong governance model 
and public safety’s commitment to this approach that I have come 
to support reallocation of the D-block for public safety’s use. Re- 
allocation is the best way to ensure that public safety has the le- 
verage to incentivize the public-private partnerships and network- 
sharing arrangements that are essential through constructing a na- 
tionwide broadband network. Moreover, reallocation allows us to 
plan for public safety’s transition to broadband, and the Democratic 
draft requires the FCC to evaluate opportunities to gain additional 
efficiencies across all public safety spectrum, including the possible 
return of spectrum for future auction. 

Finally, reallocation is the best chance we have to pass legisla- 
tion into law. It has bipartisan support in the House and the Sen- 
ate. The administration is strongly supportive, and the entire pub- 
lic safety community, including mayors. Governors and numerous 
other State and local officials, are united on this path forward. In 
my view, strong governance, oversight, accountability and smart 
spectrum management provide us with a good solution. 

Although we have disagreements about the D-block, the specifics 
of a governance model and funding. Democrats and Republicans 
are not far apart on other details. We all agree that we need to le- 
verage commercial networks, ensure that the public safety equip- 
ment market becomes more competitive, and allow State and local 
officials to play a significant role in the development of this net- 
work. 

We also found a good amount of common ground on spectrum 
policy. Both Democrats and Republicans want to enable the FCC 
to conduct voluntary incentive auctions that are fair to broad- 
casters. We want the FCC to have sufficient flexibility to make auc- 
tions successful, although we have slightly different approaches to 
providing that flexibility. We don’t agree on the future of — we don’t 
agree on the future of unlicensed spectrum or on limiting the FCC’s 
ability to impose conditions on spectrum licenses in the future. 
These decisions must be made by the expert agency based on mar- 
ket conditions and other factors. 

I would like to thank our witnesses for being here. I look forward 
to your testimony. And thank you very much, Mr. Chairman. 

[The prepared statement of Mr. Waxman follows:] 
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Chairman Walden, thank you for convening the hearing this morning to discuss how can 
we can quickly provide public safety with a nationwide interoperable broadband network and 
make more spectrum available for wireless broadband. Both goals are critical to our country and 
require Congress to act quickly and decisively. 

In less than 60 days we will observe the tenth anniversary of the terrorist attacks on New 
York, Washington and over the skies of Pennsylvania. 

Construction of a nationwide public safely broadband network remains critical unfinished 
business, and we should do everything possible to send a bill to the President that accomplishes 
this bipartisan objective. 

After several constructive hearings on spectrum policy, today we will consider a 
Republican discussion draft. I am pleased that we will discuss specific details about incentive 
auctions, public safety governance, and federal spectrum relocation, and still hope we can find 
common ground on several other issues. 

In order to highlight our areas of agreement and disagreement, yesterday Representative 
Eshoo and 1 released a discussion draft of the Public Safety Broadband and Wireless Innovation 
Act of 201 1 . Although many details of the bill we put forward differ from the Republican draft, 
Democrats on the committee hope we can develop one legislative vehicle that takes the best 
ideas from both proposals. 

Senators Rockefeller and Hutchison did a commendable job on a bipartisan package to 
empower the FCC to conduct incentive auctions for broadcast spectrum and create a nationwide 
broadband network for public safety. The Democratic draft builds upon the bipartisan work of 
the Senate Commerce Committee. 

With regard to public safety, committee Democrats believe we must establish a strong 
governance structure to manage the highly complex undertaking of building and managing an 
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advanced wireless network. Through a non-profit corporation, streamlined to act quickly and 
efficiently, we have put in place a number of policies and requirements designed to ensure we 
reach our primary goal of nationwide interoperability for first responders. This corporation 
would be statutorily required to operate in a fiscally responsible manner and to provide the 
technical and management expertise this network will need. 

Public safety will have a strong voice, but the network will rely heavily on commercial 
know-how, national standards, and existing infrastructure. 

The public safety community has indicated its strong support for the robust governance 
approach in the Senate bill and in the Democratic draft 

It is on the basis of this strong governance model, and public safety’s commitment to this 
approach, that I have come to support reallocation of the D block for public safety’s use. 

Reallocation is the best way to ensure that public safety has the leverage to incentivize 
the public private partnerships and network sharing arrangements that are essential to 
constructing a nationwide broadband network. Moreover, reallocation allows us to plan for 
public safety’s transition to broadband. And the Democratic draft requires the FCC to evaluate 
opportunities to gain additional efficiencies across all public safety spectrum, including the 
possible return of spectrum for future auction. 

Finally, reallocation is the best chance we have to pass legislation into law. It has 
bipartisan support in the House and the Senate. The Administration is strongly supportive, and 
the entire public safety community, including mayors, governors, and numerous other state and 
local officials, are united on this path forward. In my view, strong governance, oversight, 
accountability, and smart spectrum management provide us with a good solution. 

Although we have disagreements about the D block, the specifics of a governance model, 
and funding, Democrats and Republicans are not far apart on other details. We all agree that we 
need to leverage commercial networks, ensure that the public safety equipment market becomes 
more competitive, and allow state and local officials to play a significant role in the development 
of this network. 

We also have found a good amount of common ground on spectrum policy. Both 
Democrats and Republicans want to enable the FCC to conduct voluntary incentive auctions that 
are fair to broadcasters. We want the FCC to have sufficient flexibility to make auctions 
successful, although we have slightly different approaches to providing that flexibility. We don’t 
agree on the future of unlicensed spectrum or on limiting the FCC’s ability to impose conditions 
on spectrum licenses in the future - we would prefer that these decisions should be made by the 
expert agency based on market conditions and other factors. 

I would like to thank our witnesses for being here and look forward to your testimony. 

Thank you. 


2 



17 


Mr. Walden. Thank you, sir. We appreciate your comments. We 
will continue to work together on this. 

I would like to now turn to our panel of witnesses, and we will 
lead with the chief of police, San Jose Police Department, Mr. 
Christopher M. Moore, who had a wonderful transportation system 
getting him here. We appreciate you making it all the way through. 
Thank you, sir. And we welcome your testimony. 

STATEMENTS OF CHRISTOPHER M. MOORE, CHIEF OF POLICE, 
SAN JOSE, CALIFORNIA; PETER CRAMTON, PROFESSOR OF 
ECONOMICS, UNIVERSITY OF MARYLAND; HON. GORDON H. 
SMITH, PRESIDENT AND CEO, NATIONAL ASSOCIATION OF 
BROADCASTERS; MICHAEL A. CALABRESE, DIRECTOR, WIRE- 
LESS FUTURE PROJECT, OPEN TECHNOLOGY INITIATIVE, 
NEW AMERICA FOUNDATION; AND CHRISTOPHER 
GUTTMAN-MCCABE, VICE PRESIDENT, REGULATORY AF- 
FAIRS, CTIA-THE WIRELESS ASSOCIATION 

STATEMENT OF CHRISTOPHER M. MOORE 

Mr. Moore. Good morning, and thank you. Chairman Walden 
and Ranking Member Eshoo. My name is Chris Moore. I am the 
chief of police for the City of San Jose Police Department in Cali- 
fornia. I am one of the representatives of the Major City Chiefs As- 
sociation to the Public Safety Alliance, which is a coalition of lead- 
ing public safety associations that represent every law enforcement, 
fire, EMS, emergency management agency and first responder or- 
ganizations in the country. 

My comments today will be brief and to the point. I am here on 
behalf of the PSA and millions of first responders across the coun- 
try to ask for your support of companion legislation that came out 
of the Senate, S. 911, the Public Safety Spectrum and Wireless In- 
novation Act of 2011, which was recently and overwhelmingly 
passed by a 21-to-4 bipartisan vote by your counterparts in the 
Senate Commerce, Science and Transportation Committee. 

This act does what public safety and State and local governments 
have requested Congress to sponsor and support as a top priority 
for more than 2 years. This legislation allocates the D-block to pub- 
lic safety; provides necessary funding for the build-out of a nation- 
wide public safety broadband network, especially in rural areas; 
and establishes the governance to oversee and manage the build- 
out, maintenance, operation and upgrade of a network for decades 
to come. We urge the committee to act now as if a 9/11 or a Hurri- 
cane Katrina event were to have occurred just yesterday and fulfill 
the last recommendation of the 9/11 Commission by allocating the 
D-block, as recently endorsed in testimony this year by the cochairs 
of the 9/11 Commission. 

The PSA is greatly encouraged by the Democratic discussion 
draft that was circulated by Congresswoman Eshoo and Congress- 
man Waxman just this week, and we urge swift introduction and 
committee consideration to move this matter to the House floor. 
The PSA strongly believes that this language, as developed within 
the committee of jurisdiction, builds and improves upon H.R. 607, 
which has garnered bipartisan support of 43 cosponsors so far this 
year. Indeed, legislation to allocate the D-block to public safety in- 
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troduced in the House in the 111th Congress last year garnered 80 
bipartisan cosponsors. 

Mr. Chairman and members of the committee, the PSA rep- 
resentatives have testified before this committee as recently as this 
April and May to press for a nationwide public safety broadband 
network. We emphasize that this is a unique and truly one-time 
opportunity to change our operations of the past, a past highlighted 
by trying to, quote, make due by linking and patching together 
communication systems on thin slices of spectrum spread out over 
at least six different bands in order to acquire interoperability and 
achieve spectral efficiency. 

We also stressed the need for adequate capacity of a network 
with public safety control and mission-critical capabilities from the 
outset. The PSA strongly believes that allocation of the D-block 
with funding is the only proposal that establishes those baseline 
principles and needs. We need the upfront funding to jump-start 
investment and build out of the network, and to attract and en- 
courage commercial interests and competition. We will partner 
with the private sector, with utilities and with critical infrastruc- 
ture to leverage and to make maximum use of existing infrastruc- 
ture that exists today. We do support a strong governance struc- 
ture as proposed in the Senate’s bipartisan bill, S. 911. 

Mr. Chairman, the majority staff discussion draft, as currently 
written, does not meet those conditions as we have outlined pre- 
viously in both the House and in the Senate. In fact, if passed into 
law as currently written, it would leave the public safety worse off 
than it is today. Mr. Chairman, we cannot support that draft legis- 
lation. 

While the PSA is opposed to the majority’s discussion draft on 
key points, including one, the auction of the D-block; two, 
multistate licensing; three, the governance structure; and, four, the 
lack of specified funding as the top priority of any auction proceeds, 
we do appreciate the ongoing dialogue and consideration of our 
views, experience and perspective. 

And on a personal and professional note, I would like to thank 
the staff members from both sides of the aisle, whether they were 
in the majority or in the minority, for their steadfast and thought- 
ful discussions with public safety over the last 2 years. 

We are committed to continuing to work with the committee to 
bring to the floor a bill in the House to achieve the final enactment 
of legislation on this critical matter this year. Indeed, the PSA con- 
tinues to seek enactment before the 10th anniversary of the tragic 
events of 9/11. 

Over the past 2 years, numerous hearings have been held on 
public safety spectrum and a nationwide public safety broadband 
network by this committee in addition to the Homeland Security 
Committee; the Senate Homeland Security and Government Affairs 
Committee; the Senate Commerce, Science and Transportation 
Committee. Congress has asked many good questions, and we in 
public safety and State and local government have worked hard to 
provide you with answers. We are not here asking for the spectrum 
and funding to make a profit. We are not here asking for the spec- 
trum and funding for some personal gain or reward. We are here 
asking for spectrum and funding in order for us to better serve and 
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protect the American people. We are here to make sure that our 
first responders who do put their lives on the line every day have 
the resources they need to do their jobs more efficiently and effec- 
tively, armed with real-time data, video and other information that 
can only be accessed in the latest and best mobile broadband tech- 
nology. 

I am here to let you know that the Public Safety Alliance will 
strongly oppose any legislative action that will require auctioning 
the D-block. This is not an acceptable solution and ignores every- 
thing we have been advocating long before 9/11. Auctioning the D- 
block will put public safety at risk and will considerably limit our 
first responders’ ability to do their jobs. 

In conclusion, I would like to thank you for your continued time 
and commitment to finding a solution that will meet the commu- 
nication needs of our first responders for decades to come. The time 
has come for Congress to act, and we urge that you pass legislation 
before the 10th anniversary of 9/11. And I will be happy to answer 
any questions that you have. 

[The prepared statement of Mr. Moore follows:] 
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Thank you, Chairman Walden and Ranking Member Eshoo. My Name is Chris Moore, 
and 1 am the Chief of Police for the San Jose, California Police Department. I am also one of 
the representatives of the Major Cities Chiefs Association (MCCA) to the Public Safety 
Alliance (PSA), which is a coalition of the leading national public safety associations that 
represent every law enforcement, fire, EMS, emergency management agency and first 
responder organization in the country. 

My comments today will be brief and to the point. 1 am here on behalf of the PSA and 
the millions of first responders across this country to ask for your support of companion 
legislation to S. 91 1 : The Public Safely Spectrum and Wireless Innovation Act of 2011, 
which was recently and overwhelmingly passed by a 21-4 bipartisan vote by your 
counterparts in the Senate Commerce, Science and Transportation Committee. This act 
does what public safety and state and local governments have requested Congress to 
sponsor and support as a top priority for more than two years. The legislation allocates the 
D Block to public safety, provides the necessary funding to build out the nationwide 
broadband network, especially in rural areas, and establishes the governance to oversee 
and manage the build out, maintenance, operation, and upgrade of the network for decades 
to come. We urge the committee to act now, as if a 9/11 or Hurricane Katrina event had 
happened just yesterday, and fulfill the last recommendation of 9/11 Commission by 
allocating the D block, as recently endorsed in testimony this year by the co-chairs of that 
Commission. 

The PSA is greatly encouraged by the Democratic Staff Discussion Draft that has 
been circulated by Congresswoman Eshoo and Congressman Waxman just this week, and 
urges swift introduction and Committee consideration to move this matter to the House 
floor. The PSA strongly believes that this language, as developed within the committee of 
jurisdiction, builds and improves upon H.R. 607, which has garnered bipartisan support of 
forty-three (43) co-sponsors so far this year. Indeed, legislation to allocate D block to public 
safety introduced in the House in the 111'*' Congress last year garnered 80 bipartisan co- 
sponsors. 

Mr. Chairman and Members of the committee, PSA representatives testified before 
this committee as recently as April and May to press for a nationwide public safety 
broadband network. We emphasized that this is an unique, one-time opportunity to change 
our operations of the past, a past trying to make do by linking and patching together 
communications systems on thin slices of spectrum spread out over at least six different 
bands to acquire interoperability and spectral efficiency. We also stressed the need for 
adequate capacity of the network with public safety control and mission-critical 
capabilities from the outset. The PSA strongly believes that allocation of the D block with 
funding is the only proposal that establishes those baseline principles and needs. We need 
the upfront funding to jumpstart investment and build out of the network, and to attract 
and encourage commercial interest and competition. We will partner with the private 
sector to leverage and make maximum use of existing infrastructure, and we do support a 
strong governance structure as proposed in the Senate’s bipartisan bill, S. 911. 



22 


Mr. Chairman, the Majority Staff Discussion Draft, as current written, does not meet 
those conditions as we have outlined previously both in the House and the Senate. In fact, 
if passed into law as currently written, it would leave public safety worse off than it is 
today. Mr. Chairman, we cannot support this draft legislation. While the PSA is opposed to 
the Majority Staff Discussion Draft on key points including (1) the auction of the D block, 
(2) the multiple state licensing, (3) the governance structure, and (4j the lack of specified 
funding as the top priority of any auction proceeds, we do appreciate the ongoing dialogue 
and consideration of our views, experience and perspective. We are committed to 
continuing to work with the committee to bring a bill to the floor of the House and to 
achieve final enactment of legislation on this critical matter this year. Indeed, the PSA 
continues to seek enactment before the 10* Anniversary of the tragic events of 9/11. 

Over the past two years, numerous hearings have been held on public safety 
spectrum and a nationwide public safety broadband network by this Committee, the House 
Homeland Security Committee, the Senate Homeland Security and Government Affairs 
Committee, and the Senate Commerce, Science and Transportation Committee. Congress 
has asked many good questions, and we in public safety and state and local government 
have worked hard to provide answers to your questions. 

We are not here asking for the spectrum and funding to make a profit. We are not 
here asking for the spectrum and funding for some personal gain or reward. We are here 
asking for the spectrum and funding in order for us to better serve and protect the 
American people. We are here to make sure that our first responders, who put their lives 
on the line every day, have the resources they need to do their jobs more efficiently and 
effectively, armed with real-time data, video and other information that can only be 
accessed with the latest in mobile broadband technology. 

1 am here also to let you know that the Public Safety Alliance will strongly oppose 
any legislative action that will require auctioning the D Block. This is not an acceptable 
solution and it ignores everything we have been advocating long before 9/11. Auctioning 
the D Block will put the public's safety at risk and will considerably limit our first 
responders’ ability to do their jobs. 

We will continue to oppose legislative action that would abandon a single 
nationwide public safety broadband network, as well as action that would prematurely 
mandate conversion of our current 700 MHz narrowband voice spectrum to broadband. 
There are no current broadband LTE technology solutions that will replace our mission- 
critical voice networks or provide us with unit-to-unit talk capability absent access to a 
network. 

In conclusion, I would like to thank you for your continued time and commitment to 
finding a solution that will meet the communications needs of our first responders for 
decades to come. The time has come for Congress to act and we urge you to pass legislation 
before the 10* Anniversary of 9/11. 1 will be happy to answer any questions you may 
have. 
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Mr. Walden. Mr. Moore, thank you for making your position 
very clear. And we look forward to working with you. I am serious 
about that. 

We are going to go to Dr. Cramton now, professor of economics 
for the University of Maryland. We are delighted to have you here 
as well, and we look forward to your testimony. 

STATEMENT OF PETER CRAMTON 

Mr. Cramton. Mr. Chairman and members of the committee, I 
am honored to appear before you today. My remarks are about 
spectrum policy, especially a much-needed enhancement, incentive 
auctions. Incentive auctions would allow the Federal Communica- 
tions Commission to conduct two-sided auctions, auctions that si- 
multaneously free up encumbered spectrum and put it to its best 
use. 

We are in the midst of a communications revolution. Spectrum 
is an essential input in this revolution. The success of the revolu- 
tion hinges on making the best use of this essential resource. From 
1994 until today, the FCC spectrum auctions have done a superb 
job of putting the spectrum to its best use; however, it is becoming 
increasingly difficult for the FCC to find suitable spectrum to sat- 
isfy demand. 

The best spectrum for mobile broadband has already been allo- 
cated, much of it many decades ago for over-the-air TV broadcasts. 
In recent decades the value of over-the-air broadcast TV has de- 
clined as more and more viewers receive their TV signals via cable 
and satellite. 

At the same time, there has been an explosion in growth and use 
of smart phones and tablets. These devices use the latest commu- 
nications technology and do amazing things. These devices are used 
nearly 24/7 by my students and are fueled by spectrum. This is the 
future. 

This shift in demand away from over-the-air TV and toward mo- 
bile broadband has created a huge disparity in value. Spectrum 
used for mobile broadband generates much more economic value 
than spectrum used for over-the-air TV; hence the need to reallo- 
cate much of the TV spectrum from its current low-value use to the 
high-value use of mobile broadband. The FCC understands this 
need and has proposed incentive auctions to accomplish this ex- 
change of spectrum from TV to broadband. 

There is a consensus among economists and other experts that 
incentive auctions are the best approach. Unlike the FCC’s prior 
auctions, the incentive auction is a two-sided auction in which TV 
broadcasters voluntarily offer to sell some or all of their spectrum 
rights, and mobile operators bid to buy large blocks of spectrum 
that the latest technologies require. The FCC plays an essential 
role in this process, repacking the remaining broadcasters to free 
up as much spectrum as possible, and then clearing the market at 
a quantity that maximizes social welfare and guarantees positive 
revenue for the Treasury. 

The simple economics of the incentive auction can be explained 
with the most basic tool of economics, supply and demand. The 
supply of spectrum comes from the broadcasters’ offers to relin- 
quish spectrum, and the demand comes from the mobile operators 
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who bid for the blocks of spectrum. Once offers and bids are re- 
ceived, the FCC can clear the market at a quantity that generates 
maximum economic value. Although this may appear simple, the 
incentive auction is complex in its details and requires a great deal 
of study by experts to get the important details right. The incentive 
auction is a new and essential innovation. Its development will 
have a positive transformative impact both in the United States 
and worldwide, similar to the impact of the FCC’s initial spectrum 
auctions in 1994. 

Let me summarize my main points. The incentive auction is an 
essential innovation that will provide broad benefits to TV broad- 
casters, mobile operators, public safety, taxpayers and, most impor- 
tantly, the vast majority of Americans. The incentive auction will 
create jobs and stimulate long-term growth for the economy. 

The incentive auction is complex. Its design is best left to ex- 
perts. The FCC has an outstanding record of innovation in the auc- 
tion arena and requires only limited guidance from Congress. On 
the basic objectives and principles, it would be a mistake for Con- 
gress to prevent the FCC from adopting the best auction design by 
mandating auction details and other restrictions in enabling legis- 
lation. There are such mistakes in the draft legislation, which I 
note in my written testimony. All of these problematic mandates 
are easily fixed by omitting the auction details and keeping the 
focus on basic principles. 

It is important to understand that not all constraints are bad. 
For example, restrictions that promote competition in the auction 
improve both revenues and efficiency. 

Given the FCC’s outstanding record in designing and imple- 
menting auctions, the legislation should provide the FCC with 
broad auction authority, focused on basic objectives and principles. 
To me, there are two key objectives, transparency and economic ef- 
ficiency. What is needed is a statement of these objectives. Includ- 
ing specific details is apt to do more harm than good. 

I urge Congress to adopt streamlined legislation for incentive 
auctions as soon as possible. Only then can the full benefits of the 
communications revolution be realized. The time to act is now. 
Then the FCC can accelerate its work on designing and imple- 
menting an innovative auction approach to put the radio spectrum 
to its best use. Thank you. 

Mr. Walden. Thank you for your testimony. We appreciate that. 

[The prepared statement of Mr. Cramton follows:] 
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Mr. Chairman and members of the House Committee on Energy and Commerce, 1 am honored to appear 
before you today. My remarks are about spectrum policy, especially a much needed enhancement, 
incentive auctions. Incentive auctions would allow the Federal Communications Commission (FCC) to 
conduct two-sided auctions— auctions that simultaneously free-up encumbered spectrum and put it to 
its best use. 

We are in the midst of a communications revolution. Spectrum is an essential input in this revolution. 
The success of the revolution hinges on making the best use of this essential resource. From 1994 until 
today, the FCC's spectrum auctions have done a superb job of putting the spectrum to its best use. 
However, it is becoming increasingly difficult for the FCC to find suitable spectrum to satisfy demand. 

The best spectrum for mobile broadband has already been allocated, much of it many decades ago, for 
over-the-air TV broadcast, in recent decades, the value of over-the-air TV broadcast has declined as 
more and more viewers receive their TV signal via cable and satellite. 1 personally have not seen over- 
the-air TV In more than 25 years. Most of my students at the University of Maryland have never seen 
broadcast TV in their lifetimes. 

At the same time, there has been explosive growth in the use of smartphones and tablets. These 
devices, such as my Droid Charge phone, use the latest communications technologies and software to 
do amazing things. My phone runs on Verizon's 4G LTE network, it achieves data rates of about 20 
megabits per second download and 6 megabits per seconds upload. This is about twice as fast as what 
most Americans get from their fixed broadband connections according to the OECD Broadband Portal . 
These devices, which are used nearly 24x7 by my students, are fueled by spectrum. This is the future. 
And it is available in the US now, thanks to the FCC's successful auction program and Congress' setting a 
firm deadline for the DTV transition, which freed up the necessary spectrum to let the revolution begin. 

This shift in demand away from over-the-air TV and toward mobile broadband has created a huge 
disparity in value. Spectrum used for mobile broadband generates much more economic value than 
spectrum used for over-the-air TV— hence, the need to reallocate much of the TV spectrum from its 
current low-value use to the high-value use of mobile broadband. 


' My specialty is the design of complex auction markets. Since 1993, 1 have contributed extensively to the 
development of spectrum auctions. I have advised ten governments on spectrum auctions, including the United 
States. I am currently advising the United Kingdom, Canada, and Singapore. I have advised 35 bidders in major 
spectrum auctions around the world. I have written dozens of practical papers on spectrum auctions. This research 
is available at www.cramton.umd.edu/Dapers/sDectrum . 
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The FCC understands this need and has proposed incentive auctions to accomplish this exchange of 
spectrum usage rights from TV to broadband. There is consensus among economists and other experts 
that incentive auctions are the best approach. 

Unlike the FCC's prior auctions, the incentive auction is a two-sided auction in which TV broadcasters 
voluntarily offer to sell some or all of their spectrum rights and the mobile operators bid to buy large 
contiguous blocks of spectrum that the latest communications technologies require. The FCC plays an 
essential role in the process, repacking the remaining broadcasters to free up as much spectrum as 
possible and then clearing the market at a quantity that maximizes social welfare and guarantees 
positive revenue for the Treasury. 

The simple economics of the incentive auction can be explained with the most basic tool of economics: 
supply and demand. The supply of spectrum comes from the broadcasters' offers to relinquish spectrum 
and the demand comes from the mobile operators’ bids for blocks of spectrum, as shown below. 


Price 
P, 


Supply 



Quantity 


Once offers and bids are received, the FCC can clear the market at a quantity that generates maximum 
economic value. 



2 


27 


Although this may appear simple, the incentive auction is complex in its details and requires a great deal 
of study by experts to get the important details right. The Incentive auction is a new and essential 
innovation. Its development will have a positive transformative impact both in the US and worldwide, 
similar to the impact of the FCCs initial spectrum auctions in 1994. 

With this background let me summarize my main points. 

The incentive auction is an essential innovation. It will provide broad benefits: TV broadcasters, mobile 
operators, public safety, taxpayers, and most importantly the vast majority of Americans that are 
participating in this communications revolution. The Incentive auction will create jobs and stimulate 
long-term growth in the US economy. 

The incentive auction is complex. Its design is best left to experts. The FCC has an outstanding record of 
innovation in the auction arena and requires only limited guidance from Congress on the basic 
objectives and principles.^ It would be a mistake for Congress to prevent the FCC from adopting the best 
auction design by mandating auction details and other restrictions in the enabling legislation. There are 
such mistakes in the draft legislation. Here are a few examples. The current draft specifies: 

• a pricing rule for broadcasters that is far from best; 

• mandating the treatment of unlicensed spectrum; 

• a section on reserve prices that is inconsistent with an effective incentive auction; and 

• a sequencing of offers from broadcasters, bids from mobile operators, and repacking by the FCC 
that appears to be inconsistent with how the Incentive auction should be conducted. 

All these problematic mandates are easily fixed by omitting the auction details and keeping the focus on 
basic principles. 

Three good features of the draft legislation are worth noting. 

• The draft does not impose restrictions on which broadcasters can participate in the auction. 
Restrictions of this form would weaken competition in the reverse auction among broadcasters. 

• The draft avoids restrictions on the revenue division between the Treasury and the 
broadcasters. The revenue split cannot be established before the auction but only In the last 
step of the auction, once the supply and demand curves for spectrum have been established in 


^ Among ail US agencies, the FCC gets the highest grade on auction design and implementation. At the other 
extreme is CMS, which gets the lowest grade among all US agencies for its design and implementation of the 
Medicare auctions for durable medical equipment. The CMS auction program is certain to fail at considerable cost 
to taxpayers and Medicare beneficiaries if Congress does not act to replace the current CMS auction with an 
efficient auctiori. Unlike the FCC, CMS requires much more direction from Congress. CMS over the last ten years 
has so far only demonstrated an inability to design and conduct auctions. Specific recommendations to the 
administration and Congress were provided in a June 2011 letter to President Obama from 244 concerned auction 
experts, including four Nobel laureates in economics. A wealth of supporting documents on this matter is available 
at www.cramtQn.umd, edu/papers/heaith-care . Like incentive auctions. Medicare auctions are of great importance 
to this committee; like incentive auctions. Congressional action is required and the proper course is clear. 
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the auction. Both social gain and revenues are apt to be larger if the only revenue constraint is 
that the auction generate positive revenue. 

• The draft does not impose an unrealistic timeline. There is much design and implementation 
work to be done by experts. This work together with the regulatory process will take about two 
years to complete. A faster schedule will prevent the FCC from identifying and implementing the 
best design. As a result, revenues and social welfare would be lost. 

it is important to understand that not all constraints are bad. For example, restrictions that promote 
competition in the auction improve both revenues and efficiency. 

Given the FCCs outstanding record in designing and implementing auctions, the legislation should 
provide the FCC with broad auction authority, focused on basic objectives and principles. To me, there 
are two key objectives: 1) transparency and 2) economic efficiency. What is needed is a statement of 
these objectives, including specific details is apt to do more harm than good. 

I urge Congress to adopt streamlined legislation for Incentive auctions as soon as possible. Only then can 
the full benefits of the communications revolution be realized. The time to act is now. Then the FCC can 
accelerate its work on designing and implementing an innovative auction approach to put the radio 
spectrum to its best use. 
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Mr. Walden. We are going to turn now to the Honorable Gordon 
Smith, president and CEO of the National Association of Broad- 
casters. Senator, we are delighted to have you back before the com- 
mittee. We look forward to your testimony. 

STATEMENT OF HON. GORDON H. SMITH 

Mr. Smith. Thank you, Mr. Chairman, Ranking Member Eshoo, 
members of the subcommittee. My name is Gordon Smith. I am 
president and CEO of the NAB. Thank you for inviting me here 
today to discuss your draft spectrum legislation and in particular 
the voluntary incentive auction provisions. 

Mr. Chairman, let me tell you at the outset that the NAB is 
heartened that this discussion draft recognizes the need for a bal- 
ance in raising revenues for the Treasury, in making spectrum 
available for wireless broadband, and in protecting television view- 
ers and broadcasters through the process of voluntary incentive 
auctions. 

Of course, intrinsic in the word “voluntary” is the notion that you 
will not be penalized for not participating. Ensuring incentive auc- 
tions are voluntary is of paramount importance to the NAB. So 
first and foremost, let me tell you that broadcasters appreciate the 
inclusion of the concept of truly voluntary incentive auctions in 
your draft. 

While participation in an auction is voluntary, the subsequent re- 
packing of broadcast stations to new channels following the auction 
is not voluntary. Based on the spectrum goal set by the FCC in the 
National Broadband Plan, a total of 672 full-power stations, includ- 
ing commercial and noncommercial stations across the United 
States, would be forced onto a new channel. That is nearly 40 per- 
cent of all TV stations in America. Contrast that with 174 stations 
that were cleared from the spectrum during the DTV transition. I 
know my phones lit up in my Senate office just with that. Imagine 
the 672. 

Clearly this new round of repacking would result in significant 
disruption and confusion for our viewers and your constituents, 
who recently went through that DTV transition. For this reason we 
have focused on four elements that NAB believes must be included 
in any voluntary incentive auction to protect both television view- 
ers and broadcasters. 

We ask that broadcasters be given the same opportunity as other 
industries to innovate with our spectrum, which means preventing 
the FCC from involuntarily moving stations from the U to the V 
band. Your legislation does that. 

We ask that legislation provide certainty to broadcasting and 
that those investing in broadcasting by requiring or permitting one 
auction so that this doesn’t happen year in. Congress after Con- 
gress, year in and year out. Your proposal achieves that, Mr. 
Chairman. 

We ask for reimbursement for station costs associated with relo- 
cating broadcast stations, and your legislation does that as well. 
But we may ask your indulgence for a slight adjustment in the lan- 
guage to achieve the goal of holding harmless those who did not 
participate in the auction. 
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Finally and most importantly, we ask that legislation preserve 
viewer access to over-the-air signals by replicating existing station 
service areas and covered populations. We also want to ensure that 
signals reach cable and satellite head-ins that rely on over-the-air 
delivery so that viewers continue to receive their broadcast chan- 
nels. To this point, we believe the bill’s language could use a little 
bit of enhancement, because as drafted, the FCC is required to 
make reasonable efforts to preserve viewer access to over-the-air. 

I underscore the importance of having access to broadcast chan- 
nels when we see weather seasons like we are currently having, 
when tornadoes are literally ripping through communities. While 
public safety is the first responder, broadcasting is the first in- 
former. And so as you help one, our brethren and sisters and first 
responders, don’t hurt the first informers. We are partners in pub- 
lic safety. So we ask that. We thank you for that. 

And then to this point, and frankly to the professor’s point, of 
highest and best use, what is the value of a soul when a tornado 
is ripping through his or her community; when their only access is 
not this, it is their television set or their radio? Broadcasters is the 
one thing that stays up and on the air, and which can literally be 
the difference of life and death and getting the information to the 
first responders. That is what I think highest and best use must 
include, not just purely an economic supply-and-demand calcula- 
tion. 

For this reason, we prefer language that directs the FCC to pre- 
serve viewer access to stations to the maximum extent possible. I 
don’t think that is unreasonable, given the stakes. Because the 
broadcasters have the benefit of experience in the repacking proc- 
ess used during the DTV transition, we ask that the final bill in- 
clude a requirement that the FCC utilize the same protection cri- 
teria, the same protection criteria used in the final table of allot- 
ments for digital television service. 

Before I conclude, let me take a moment, Mr. Chairman, to 
thank Chairman Emeritus Dingell and Congressman Green for 
their work in also putting together a strong bill that protects view- 
ers and broadcasters through the incentive auction process, as well 
as Ranking Members Waxman and Eshoo for their spectrum bill 
released just yesterday. We appreciate the fine work of all on both 
sides of the aisle trying to get this balance right. And this is a most 
important issue. It does involve economics. It involves life and 
death as well. 

And so I would like to introduce into the record two letters, one 
from America’s 50 State broadcaster associations to the House 
leadership, a second letter from the 4 network-affiliated associa- 
tions to House leadership. Thank you again, Mr. Chairman. 

Mr. Walden. Without objection, they will be entered into the 
record. 

[The prepared statement of Mr. Smith follows:] 
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Good morning Chairman Walden, Ranking Member Eshoo and members of the 
Subcommittee. My name is Gordon Smith, and I am President and CEO of the National 
Association of Broadcasters (“NAB”). NAB is a nonprofit trade association that 
advocates on behalf of thousands of local radio and television stations and broadcast 
networks before Congress, the Federal Communications Commission (“FCC”) and other 
federal agencies, and the Courts. 

I am grateful for the opportunity to speak before you this morning about 
broadcasters’ use of spectrum and public safety. As you are all aware, this is a time of 
great and rapid change in all sectors of the communications industry, including 
broadcasting. Two years removed from the transition to all-digital television, local full 
power TV broadcast stations have embraced digital technology to use their 6 MFIz 
channels more intensively and expand greatly the amount and quality of free television 
available to local citizens. Because of digital, broadcasters now offer twice as many 
channels as they did in the analog world while at the same time returning 108 MHz of 
spectrum for use by others, including the public safety community. They offer 
programming, for free, in high definition. They are just now bringing highly-anticipated 
Mobile DTV to market. And these advances are just the beginning. Over the course of 
the next decade, TV broadcasters will introduce a variety of new ways to provide highly 
valued information and entertainment to viewers, however and wherever they want it 
using their efficient one-to-many architecture. 

Despite these changes, broadcasters continue to do what they have always done 
for their local communities. They are still the go-to source for local news. They are still 
the primary method to alert citizens during emergencies. And they are still the most 
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viewed medium for addressing issues that impact our lives and neighbor's lives. And no 
new technology - not the Internet, not the smartphone, not the tablet - has stepped in 
to replace broadcaster’s critical role in this regard. 

This is due, in part, to the nature of broadcast delivery. As I will explain more 
fully, broadcast architecture is a one-to-many model that is infinitely scalable to 
additional users. This is critical during emergencies, when many people want and need 
access to the same information at the same time. Compare this to the one-to-one 
architecture of wireless phone and broadband services, which is susceptible to network 
failure when traffic surges, as it does during an emergency. It shuts down just when 
people need it the most. Broadcast technology does not shut down because of traffic 
surges. It thrives when people need it the most. 

As this Subcommittee and Congress move forward with possible incentive 
auction legislation, we urge you to be mindful of the critical role broadcasters continue 
to play in the communications ecosystem. Millions of viewers rely on local stations for 
news, for entertainment, and most germane to this hearing, for their safety when 
disaster strikes. Spectrum policies, including potential incentive auction legislation, that 
seriously diminishes the local broadcast service will disenfranchise millions of TV 
viewers and could well endanger those viewers during emergencies. 

To avoid those harms, it is critical that any incentive auction legislation be crafted 
to ensure viewers who rely on broadcast television continue to receive the service they 
do today. I want to thank the leadership of this Committee, in particular Chairman Upton 
and Chairman Walden, for the solid framework incorporated in the discussion draft 
being deliberated on today. I also want to thank Representatives Dingell and Green who 
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introduced H.R. 2482, another comprehensive approach to spectrum policy that works 
to protect households that rely on over-the-air TV. As your colleague Representative 
Green can attest, 42% of the Hispanic population in Houston relies exclusively on this 
vital service, while 1 out of 4 Hispanic households nationwide are over-the-air 
exclusively. Couple this with the approximately 46 million Americans relying solely on 
this free service, and, clearly, it is essential we get this right. 

In the next few weeks and months, as this Committee begins the legislative 
process to craft balanced spectrum policy, we ask that you not only further consider the 
impact that spectrum inventive auctions could have on viewers and on emergency 
communications, but also the significant impact this shift in spectrum policy would have 
on the future of telecommunications. It is a shift, in part, from a free information service 
to a paid service. It is the likely shift from spectrum licensed to hundreds of companies 
to a handful. And it is an irreversible shift from a one-to-many architecture to a one-to- 
one architecture - potentially impacting our ability to reach citizens with vital emergency 
information. 

I. Radio and Television Broadcasters’ Role as “First Informers" Ensures 

Timely and Continuous Information during Emergencies and Disasters 

Broadcasters have long earned recognition for their service during emergencies 
and disasters by providing the public with effective warnings, and reporting critical 
information as events unfold. As noted in the FCC's recent Future of Media Report, 
“during emergencies, the local TV station is often considered to be as vital a part of the 
local community as the police and fire departments,"^ Broadcasters take their role as 

’ Steven Waldman, The Information Needs of Communities: The Changing Media 
Landscape in a Broadband Age, at 79 (June 2011) ("The Future of Media Report”). 
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“first informers” very seriously. In the last few years, local stations’ commitment to 
emergency services has proven itself time and again as communities across the country 
have been struck by disaster. 

Here are just a few examples: 

• A survey conducted of Alabama residents impacted by the tornados that 
struck in late April 201 1 reported that 71% of adults received early warning 
of the tornados by watching television.^ An additional 10% of those 
surveyed learned of the tornados via radio. A mere 6% of respondents 
learned of the tornados through Internet, smartphones, or 
Twitter/Facebook. Id. 

• As a dangerous storm developed near Springfield, Massachusetts, last 
month, all three local television stations went wall-to-wall with coverage. In 
an area not used to tornadoes, the stations captured dramatic images and 
broadcast them to viewers. Following the storm, the stations continued to 
report on the damage and recovery and provided information on relief and 
food supplies.^ 

• Prior to tornados striking Joplin, Missouri in May, radio station KZRG 
began wall-to-wall coverage to alert residents about the storm an hour and 
a half before the twister touched down."* When Internet and mobile 
connections were unreliable following the tornado, Zimmer Radio, owner 
of KZRG, broadcast a single feed of continuous disaster coverage on six 
radio stations. Id. Crews drove to the station immediately after the tornado 
in order to provide information on medical help, the missing, and where 
residents could buy gas and groceries. Id. 

• During the blizzards that hit the East Coast in February 2010, which 
effectively closed down the nation’s capital for four days, broadcasters 
provided up-to-the-minute information that was critical to affected 
residents. Washington D.C. station WRC-TV’s wall-to-wall coverage and 
“potentially life-saving newscasts" were lauded by Maryland Senator 
Barbara Mikulski, and stations WJ1_A-TV and WUSA also earned praise 


^ Alabama Tornado Survey, Billy McDowell, VP of Media Research RAYCOM Media, 
May 2011. 

^ Scott Fybush, “Radio, TV React to Mass. Tornadoes,” NorthEast Radio Watch (June 

6 , 2011 ). 

■* Moni Basu, “Radio Stations Chug Along 24/7 in Tornado-devastated Joplin” May 24, 
2011, CNN, available at http://articles.cnn.eom/2011-05- 

24/us/missouri.tornado.radio_1_radio-stations-killer-tornado-deadly-tornado?_s=PM:US 
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for their coverage of the snowstorms® FCC Chairman Julius Genachowski 
observed that “not only were local broadcasters a lifeline for the 
community, WRC-TV used its robust Web site and Twitter feed to help 
residents who had lost power get up-to-the-minute information through 
their computers and phones.”® 

Despite the growth of wireless services, including broadband, broadcasting 
continues to be relied upon throughout the world as the principle means of 
communicating with the public before and after disasters. One example from Japan 
following the devastating earthquake and tsunami in March shows the impact of mobile 
broadcasting as an alerting mechanism. More than 75 percent of mobile phones in 
Japan include a mobile DTV chip and the service is actively used by more than 40 
percent of the population.'' In the moments after the earthquake hit Japan, television 
stations began broadcasting tsunami warnings. Individuals without access to a 
television, or who lost power, were able to watch these warnings and other information 
about the unfolding events via their mobile phones.® As one resident noted: “It’s very 
convenient being able to watch live TV when the phones are down. Otherwise, we’d 
have no idea what is going on.” Id. And in this country, local television stations remain 
the leading source for weather information.® 


® John Eggerton, “As the Snowy World Turns," Broadcasting & Cable (Feb. 10, 2010). 

® Prepared Remarks of Chairman Julius Genachowski, NAB Show 2010, Las Vegas, 
Nevada at 2 (Apr. 13. 2010). 

^ See Heather Fleming Phillips, “Free is the Key To Mobile DTV Success,” 
TVNewsCheck (March 9, 2011), available at 

http://www.tvnewscheck.eom/article/2011/03/09/49663/free-is-the-key-to-mobile-dtv- 

success. 

® Wall Street Journal Live Blog: Japan Earthquake, March 1 1 , 201 1 3:06 AM JST 
http://blogs.wsj.eom/japanrealtime/2011/03/11/live-blog-japan-earthquake/tab/liveblog/. 

® Radio & Television Business Report, “Poll finds local television is leading source for 
weather info” (Jan. 4, 2011). 
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Local broadcasters can also bring another dimension to alerting the public - their 
newsrooms. Unlike wireless carriers, local broadcasters both create and distribute 
content. Television and radio stations, located in their viewing and listening areas, are 
uniquely positioned to provide up-to-the-minute information on emergencies and 
disasters. Many local television stations employ highly sophisticated weather tracking 
systems that can provide detailed information on severe weather, including tornados.^® 
Thus, while broadcasters applaud and support Congressional efforts to help launch a 
cell-based warning system, we hope that Congress recognizes that such a system is a 
complement to, not a substitute for, the information and services provided by 
broadcasters. No text-based technology with limited space for information or data can 
replace the extensive and detailed information offered by broadcasters, as well as the 
reassuring impact of a human voice in emergency situations. 

11. The "One-to-Many” Broadcast Architecture Is More Robust Than the “One- 
to-One” Broadband Architecture for Delivery of Critical Information During 
Emergencies 

Because of the differences in their network architecture, wireless networks are 
simply not as durable as broadcasting during emergencies. The architecture of cellular 
network technology - a one-to-one, node-based structure - is ideally suited for 
interactive communications, but lacks robustness under heavy usage, which typically 


Broadcasters’ investments in emergency journalism are significant. See The 
Economic Realities of Local Television News - 2010, attached to NAB Comments in GN 
Docket No. 10-25 (filed May 7, 2010)(reporting that a single season’s hurricane 
coverage cost one television station $160,000 before accounting for lost advertising 
revenue, and that another television station lost 50 percent of its revenue for an entire 
month following the September 11 attacks because intensive news programming 
preempted so much regular programming) ("NAB Future of Media Comments”). 
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occurs in emergency situations. Broadcasting’s one-to-many architecture, in contrast, 
cannot be overwhelmed by increased usage. 

When Hurricane Katrina made landfall on August 29, 2005, cellular infrastructure 
in New Orleans was devastated.^’ The few cellular towers that survived were 
overloaded by residents attempting to make phone calls. When phone networks failed 
and residents of New Orleans were cut off from the rest of the world, they “huddled 
around battery-operated devices, seeking comfort and news from the on-air voices.”’^ 
During the crisis that followed in the aftermath of Hurricane Katrina, several radio 
stations were able to continue broadcasting, and television stations WWL-TV and 
WDSU{TV) continued to broadcast despite the disaster by using transmitters in Baton 
Rouge, Houston and elsewhere. Less than a month later, Hurricane Rita hit the Gulf 
Coast, and KLFY, a Lafayette, Louisiana television station, provided continuous live 
coverage when the path of the hurricane was determined to pose a risk to people in the 
station’s service area.’® 


” Marguerite Reardon, Why Cell Phone Networks are a Weak Link in a Crisis, Cnet 
News, Aug. 2, 2007. Available at http;//news.cnet.com/8301 -10784_3-9754096-7.html. 

Tom Conlon, Bridge Collapse: Why Did Celt Phones Fail?, Switched, Aug. 3, 2007. 
Available at http://www.switched.eom/2007/08/03/bridge-collapse-why-did-cell-phones- 
fail/?feeddeeplinkNum=0. 

Good Morning, New Orleans, Newsweek, Sept. 21, 2005, at 14. 

See Reginald F. Moody, Radio's Role During Hurricane Katrina: A Case Study of 
WWL Radio and the United Radio Broadcasters of New Orleans, Journal of Radio & 
Audio Media, 16 (2), p. 160-180, at 164 (2009). 

’® See NAB Future of Media Comments at 15. 
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Similarly, in the hours and days following the recent devastating tornado in 
Joplin, Missouri, “[t]elephone lines were down” and “[c]ell phones didn't work.”^® In sharp 
contrast, local broadcast stations were able to continue broadcasting without 
interruption. Id. And during this spring's deadly tornados in Alabama, Birmingham's 
television and radio stations remained on the air, and the Birmingham City Newspaper 
observed that 

Local television was the primary source of news about the rapidly 
changing afternoon weather patterns [prior to the tornado that hit 
Tuscaloosa, Alabama]; not social media or text alerts — television. Social 
media amplified and carried the message, but TV meteorologists brought 
us the info forward. 

Though anyone with a computer can access real-time weather data 
from most of the same sources as local meteorologist James Spann and 
company, we often rely on their televised expertise to know when to hide 
in the basement. Their coverage likely saved hundreds of lives. 

Why have wireless networks proven to be less robust than broadcast systems 

during these various crises? The point-to-point architecture of wireless broadband 

networks essentially means that each user has his or her own path in the cellular 

network. This type of design allows two people standing next to each other using the 

same type of device and operating on the same wireless network to access totally 

different types of information. The first person can be watching a video and the second 

person can be looking up directions to the closest Chinese restaurant. But, if those two 

people and hundreds or thousands of other people near them are trying to access the 

same information at the same time - like they may well during an emergency - the 


Jay Scherder, Radio Station Connects Joplin Tornado Victims After Other 
Communications Were Cut Off, KY3 News, May 25, 201 1 . Available at 
http://www.ky3.com/news/ky3-radio-station-connects-joplin-tornado-victims-after-other- 
communications-were-cut-off-201 10525,0, 7257538. story. 

Wade Kwon, “Twisters, Twitter, and You," Birmingham’s City Paper (May 12, 2011). 
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wireless network will quickly be overwhelmed. And, no amount of additional spectrum or 
other redundancy can overcome this issue. 

Mobile device connections begin with a link between a user’s mobile device and 
a base station (often a cell tower).’® These base stations cover a certain geographic 
area and receive all data transmitted from mobile phones within that geographic area. 
The base station then transmits the data (in the wireless broadband context, this data is 
often a small packet requesting data be sent to the mobile phone) to a mobile switching 
center. The mobile switching center connects the data to a transmission network where 
the data is sent to its final destination. Id. The data requested by the user is then sent 
through the same transmission network and back through the mobile switching center. 
From there, the data is sent to a base station that transmits the data to the individual’s 
mobile phone. Id. 

With this unicast design, a base station needs to send data to every mobile 
phone individually, even if those phones are accessing the same data (as they would 
during an emergency). This creates a serious risk of overloading the cell network when 
too many people attempt to access the network at the same time.’® 

In contrast, television and radio broadcasting creates one or just a few data 
streams and transmits that data over a specific geographic area using a high-powered 
transmitter. This data can be received by anyone who has a receiver located within the 

’® D. Tipper, S. Ramaswamy, T. Dahiberg, PCS Network Survivability, Proceedings of 
the IEEE Wireless Communications and Networking Conference 1999, New Orleans, 
LA, Sept., 1999. 

See Tom Wolzien, “Homeland Security Depends on Broadcast,’’ TVNewsCheck (April 
4, 2010)(observing that “broadband circuits - wired or mobile - can clog up and the 
information-carrying data can’t pass" when “many people need something at the same 
time’’). 
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transmission range of that broadcaster. Since there is no uplink or return path in the 
broadcasting model, no stress is put on the broadcasting network. Therefore, a 
broadcaster's data stream will continue, uninterrupted, regardless of how many 
individuals decide to view or listen to the broadcast. Because of this ability to blanket 
“an unlimited number of users with the same information” simultaneously, without 
delays or “clogs,” it has even been observed that “homeland security depends on 
broadcast.” Id, 

We note that, theoretically, a cellular network provider could build a system 
capable of handling the increased cellular and broadband traffic that accompanies 
emergency situations. Building thousands of extra base stations, mobile switching 
centers and other excessive redundancies could be sufficient to handle extreme spikes 
in data requests. However, it is simply not realistic, as a financial or practical matter.^® 
According to Heidi Plato, a spokesperson for Verizon Wireless in Northern California, it 
is not practical to build a cellular network for emergency situations.^’ 'To build for that 
sort of need, for that sort of circumstance, it's like building a second [San Francisco] Bay 
Bridge just in case the first one falls down," she said. Id. Consequently, wireless 
services, including broadband, will likely remain a supplement to, and not a replacement 
for, broadcasting during emergencies. 


“ For instance, one can only imagine the zoning and environmental issues (as well as 
the reaction of many members of the public) associated with building thousands of 
additional base stations and switching centers. 

Todd R. Weiss, In Emergencies, Can Cell Phone Network Overload be Prevented?, 
ComputerWorld, Nov, 5, 2007. Available at 

http://www.computerworld.eom/s/article/9045438/ln_emergencies_can_cell_phone_net 

work_overload_be_prevented_?taxonomyld=15&pageNumber=1. 
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III. No Spectrum Legislation Should Diminish Viewers’ Ability to Receive 
Emergency Information, News or Free Entertainment 

As explained above, broadcast technology is, and will continue to be, the optimal 

method for reaching mass audiences during emergencies. For these reasons, Congress 

should carefully consider the impact that reallocating spectrum from free over-the-air 

television to paid cellular networks will have on the ability of citizens to receive 

emergency information, now and in the future. It should also avoid policies that might 

limit broadcast innovations that could substantially aid in emergency communications, 

particularly Mobile DTV. 

To ensure that any spectrum incentive auction and subsequent repacking of 
stations does not disenfranchise viewers. Congress should consider the following four 
principles when drafting legislation. 

1 . Preserve viewer access to over-the-air signals by replicating existing station 
service areas and limiting interference. 

2. Do not force broadcasters into an alternative band. UHF stations should stay in 
the UHF band and no station should be forced into the low VHF band. This is 
critical for the development of Mobile DTV. 

3. Provide certainty to TV viewers and broadcasters by limiting FCC authority to 
holding only one incentive auction for television spectrum. Multiple auctions 
would be very disruptive to viewers and would devastate investment in the 
industry. 

4. Hold harmless and make whole those broadcasters that choose not to volunteer 
for the auction but who must bear the substantial cost of relocating to a new 
channel. 

Let me explain each of these four principles in more detail. 


a. Preserve viewer access to over-the-air signals by replicating existing 
station service areas and limiting interference 
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First and foremost, viewers should not be disenfranchised. Viewers that receive 
signals today should receive signals from the same television stations with the same 
level of service if the FCC repacks remaining stations into a smaller television band 
following an incentive auction. This means that the service area of repacked stations 
should be at least as great as those stations had before, and that viewers should not 
experience any additional interference to their reception of TV signals. 

Live, local and free television is especially heavily relied upon by lower income 
viewers and by Hispanic, African-American and Asian households, who are less likely 
than the general population to subscribe to pay television services. Any reduction of 
over-the-air broadcasting would thus negatively affect some of our most vulnerable 
populations, who could lose access to the services that broadcasters provide, including 
local news and emergency information. 

We also observe that viewership of over-the-air (OTA) television is increasing 
generally. Knowledge Networks - a well-respected research firm - recently released a 
survey that shows the number of Americans who rely solely on free over-the-air 
broadcasts is approximately 46 million - up by 4 million from just a year ago.^^ Much of 
this increase likely is driven by “cord cutting,” an undeniable phenomenon that finds 
users, many of them younger than 25, opting for free OTA television, supplemented by 
IP-delivered video. These cord cutters are able to receive essential programming, like 
local news and emergency information, without a subscription and, most importantly, for 
free. Tech-savvy cord cutters recognize that services like Netflix alone cannot support 
all of their video needs. They want live, local television. They want major sporting 

“ Knowledge Networks, Press Release, “Over-the-Air TV Homes Now Include 46 Million 
Consumers” (June 6, 2011). 
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events including the Olympics and the Super Bowl. And they want high-quality network 
programming. Many are surprised to find that they can get it all with just an antenna. 
Together, over-the-air TV and online services represent a strong competitor to 
increasingly expensive cable and satellite providers. 

Given the demographics of cord cutters, this trend should continue for some 
time, unless incentive auction legislation allows the FCC to decrease broadcast service 
areas and effectively forces some viewers to use paid services. We urge Congress to 
protect all viewers who rely on OTA television by ensuring that any spectrum 
reallocation does not decrease broadcast service areas or increase interference. 

b. Do not force broadcasters into an alternative band or to share channels 
with other broadcasters 

To ensure that local television viewers benefit from the $15 billion digital 
transition going fonvard. Congress should ensure that no station is forced to share a 
channel with another station or required to move to a channel in a different band. In 
other words, stations operating currently in UHF should continue to do so, Likewise, no 
station operating as a high VHF station (channels 7-13) should be forced onto a low 
VHF channel (channels 2-6). If possible, however, those VHF stations should be 
permitted to move to UHF channels. 

To provide a viable product that will satisfy consumer needs, broadcasters must 
have access to spectrum free of signal interference. If, as part of the television band 
reallocations, stations are moved from the UHF band to the VHF band, the deployment 
of mobile DTV will be severely limited. It is well established that operating Mobile DTV in 
the VHF band is very challenging and virtually impossible in low VHF where ground 
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noise causes harmful interference.^® in light of the role that Mobile DTV has played in 
recent emergencies in other countries, such limitation on the deployment of Mobile DTV 
would not be in the public interest. 

Beyond its clear role in emergency communications, Mobile DTV is also a 
product that consumers desire for entertainment and news. According to a 2009 study, 
88 percent of consumers are interested in watching local news and information on a 
mobile device.®® More and more, consumers are looking for opportunities to watch their 
favorite programming wherever they are and on whatever device they choose - on their 
phones, in their cars, on their tablets. Mobile DTV will fill that demand without taxing 
existing or future wireless broadband networks. As more wireless companies end 
unlimited data packages, it is likely that consumers will shy away from data-heavy uses 
like video delivered through wireless networks. Mobile DTV services will be there to fill 
that void with news, high-quality entertainment programming, on-the-go weather and 
sports, and more - all without the threat of an unwelcome surprise on a consumer's 
wireless bill. 

Additionally, other proposals, such as forced channel-sharing or spectrum fees, 
would negatively impact broadcasters' ability to provide mobile and other services. 
Limiting broadcasters to 3 MHz or less of spectrum per station would require them to 
make the Hobson’s Choice between providing a proper high-definition primary channel 

See Innovation in the Broadcast Television Bands: Allocations, Channel Sharing and 
Improvements to VHP, Notice of Proposed Rulemaking, ET Docket No. 10-235, 25 FCC 
Red 16498 at 16512 (Nov. 30, 2010). 

®® See Frank N. Magid Associates, Inc., The OMVC Mobile TV Study: Live, Local 
Programming Will Drive Demand for Mobile TV, available at 

www.openmobilevideo.eom/_assets/docs/press-releases/2009/OMVC-Mobile-TVStudy- 
December-2009 .pdf. 
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with no mobile DTV feed and a standard definition primary channel with perhaps one 
mobile DTV feed. Channel sharing would also clearly inhibit the ability of local stations 
to multicast additional streams of free OTA programming, including content specifically 
targeted to diverse and niche audiences.^® In short, such a limitation will severely limit 
broadcasters’ opportunity to develop a market for mobile or multicast services, to 
compete against other video services likely to be offered by wireless providers, and to 
provide important emergency alerts and information via mobile DTV services. 

c. Provide certainty to TV viewers and broadcasters by limiting the FCC’s 
authority to hold only one incentive auction of television spectrum 

To minimize disruptions to viewers and to provide some economic certainty to 
the broadcast industry, Congress should allow the FCC to hold only one incentive 
auction of broadcast spectrum. Multiple auctions could severely undermine 
broadcasters' ability to attract capital for long-term investment, and could result in 
continuing disruption for viewers if stations are moved multiple times. Stability is also 
important to promote further innovation. Long-term planning requires that broadcasters 
and high tech companies that invest and build broadcast technology have confidence in 
the future of the industry and, specifically, that TV broadcasters will have interference- 
free spectrum to provide new services to their viewers. The threat of multiple auctions 
will undermine that confidence, and in turn, limit innovations in the broadcast band. 


As of the end of 2010, television stations were offering 142 Spanish-language 
network-affiliated multicast channels. See Justin Nielson, “TV Stations Multiplatform 
Analysis ’11 Update: Multicasting Expands Programming Options, Mobile DTV Goes 
Live," Broadcast Investor (SNL Kagan) (Jan. 27, 2011). And broadcasters are 
continuing to roll out new services, such as Bounce TV, a new multicast network aimed 
at serving African-American audiences. 
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d. Hold harmless and make whole those broadcasters that choose not to 
volunteer for the auction but who must bear the substantial cost of 
relocating to a new channel 

Congress should consider the economic impact of any potential reallocation on 
stations that do not participate. The FCC has indicated it will “repack” broadcast stations 
after an incentive auction. While an incentive auction may be a voluntary process, re- 
packing is not. This means that some stations will be forced to move to new channel 
locations just two short years after expending millions of dollars to convert to all-digital 
broadcasting. Another relocation would be very expensive for some stations, requiring 
the purchase of new transmitters and other equipment, and could result in the 
temporary loss of service to consumers. Auction revenues should be used, in part, to 
cover those costs. Compensating licensees disrupted by relocation is consistent with 
past FCC practice. 

If broadcasters that choose not to participate in a voluntary auction are forced to 
pay for relocation to new channels - costs that could be higher than $4 million for some 
stations^® - viewers will suffer from reduced investment in broadcast programming and 
services, including local news and weather. This result is not in the public interest, 

IV. Conclusion 

As always, I appreciate the opportunity to speak before this Subcommittee and 
provide broadcasters' views on an issue that is critical to the future of American 
telecommunications. A potential spectrum auction is one of the most significant issues 
that has faced television broadcasters in the history of the service. As you can imagine, 

“ See Testimony of Robert Good, Assistant General Manager, Director of Operations, 
and Chief Engineer, WGAL-TV, Lancaster, PA, Before the House Energy and 
Commerce Committee, Subcommittee on Communications and Technology at 10 (Apr. 
12 , 2011 ). 
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many broadcasters fear what this could mean for their business and for the industry. 
Perhaps more important is the voice we are not hearing from today - the millions of 
viewers that rely on local television for their news, information, emergency alerts and 
more. I respectfully ask that this Subcommittee consider how any incentive auction will 
affect them. As we learned from the DTV transition, if we do not get this right, and 
viewers lose access to local television stations, you can be sure that group will not 
remain silent for long. 

I look forward to answering any questions you may have. 

Thank you. 
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NASBA 


July 13. 2011 

The Honorable John Boehner 
Speaker 

United States House of 
Representatives 
H-232 Caprtol Building 
Washington, DC 20515 


The Honorable Nancy Pelosi 
Minority Leader 
United States House of 
Representatives 
H-204 Capitol Building 
Washington, DC 20515 


Dear Speaker Boehner and Minority Leader Pelosi: 

As Congress works to craft comprehensive spectrum policy, we write to 
express the views of America's local broadcasters. We support efforts to 
improve broadband service and provide our nation’s first responders with 
state-of-the-art communicationsMn doing so, it is important that Congress 
protect the interests of television viewers and the services free local TV 
" stations provide. 

As our nation’s original wireless communications sendee, local television 
stations work hand-in-hand with our nation’s first responders in times of 
emergency. Through this partnership, we understand the need fbr an 
interoperable public safety network, in addition to a robust free broadcast 
ii-ir, system. As shown by the recent natural disasters across the country, local 
’ " broadcasters are not only irreplaceable as the first alert of incorriing danger, 
they are also integral in the rebuilding of communities. Local broadcasters 
take seriously their obligations as stewards of the nation’s public airwaves. 

Local television broadcasters do not oppose truly voluntary incentive 
auctions that allow for a continued robust free broadcasting system. 
However, our concerns are directed at the “repacking” of local television 
'' stations at the conclusion of incentive auctions, and the need for viewer 
protections that will preserve the ability of all Americans to continue to 
' receive a robust, free over-the-air television signal. 

Those protections should include the following: 

(1) The Federal Communications Commission (FCC) should be required 
to replicate each remaining station’s coverage area so that no 
viewers are disenfranchised. Even if stations are assigned new 
channels, every remaining station should be permitted to broadcast in 
the same manner they do today. They should not be reassigned to 
channels that consumers have difficulty receiving. Additionally, 
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stations should be able to rely on the same interference rules that are in place today. A 
reduction in these protections will ultimately disenfranchise viewers. For example, consumers 
in urban areas will find it difficult to receive their favorite TV stations with indoor antennas, and 
it will also be more difficult to receive signals in rural areas, which are typically at the outer 
fringes of a television station’s coverage area. 

(2) Television broadcasters should be able to continue to innovate with new offerings, such as 
digital mobile television, by preventing the FCC from involuntarily moving television stations 
from the UHF band to the VHF band where new services cannot be offered. Encouraging 
television broadcaster innovation will help to maintain a healthy and competitive video 
landscape. 

(3) The FCC should be limited to holding a single incentive auction for television spectrum, and 
minimize the impact of repacking on the remaining television stations, so that viewers are not 
continually subjected to the contusion that results from stations shifting from one channel to 
another. 

(4) Television broadcasters spent over $1 5 billion to comply with the government mandate to 
convert from analog to digital television. If the government is now going to rearrange the 
television broadcast bands again, it is essential for sound spectrum policy to address the 
economic impact of relocation on television broadcasters. 

A recent study has found that nearly 46 million viewers rely exclusively on over-the-air broadcasts for 
their television service, and most cable systems rely on an over-the-air signal to retransmit to their 
subscribers. It is vital that the coverage patterns and technical integrity of television transmissions be 
protected. 

Importantly, we need to ensure stability for viewers on a going-forward basis. Two years ago our 
country completed its transition to digital television in which every television station shut off its analog 
transmitter and broadcast only in a digital format, typically on a different channel. The result was a 
considerable amount of confusion for television viewers. Even today, there continue to be viewers 
who cannot receive a signal from a station they previously viewed without difficulty. The repacking 
provisions currently pending in Senate legislation offer a similar, and perhaps more complex, 
transition, which we anticipate will cause confusion and possible disruption for many television 
viewers. 

The American system of television broadcasting is unique in all the world. Our viewers rely on the 
ubiquitous availability of free, over-the-air television. We urge you to help us remedy these remaining 
concerns before legislation is considered, either through traditional procedures or in debt ceiling 
negotiations, it is imperative that the television stations we represent retain the flexibility to continue 
to innovate as technologies and markets evolve. 

Sincerely, 

America's Independent State Broadcasters Associations 
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Alatfama Broadcasters Association 
Sharon Tinsley 
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Alaska Broadcasters Association 
Darlene Siniono 
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Arizona Broadcasters .\ssociation 
Alt Broohs 
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Arkansas Broadcasters Association 
Doug Krile 



California Broadcasters Association 
Stan Statham 




Connecticut Broadcasters Association 
Mike Hice 
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Florida Association of Broadcasters 
Pat Roi>erts 
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Colorado Broadcasters Association 
Byron (iramiy 




Georgia Association of Br()adca.ster 
Jero Pigiie 
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Hawaii Association of Broadcasters 
Jamie Hartnett 


Idaho State Broadcasters Association 
Connie Scarles 


Illinois Broadcasters Association 
Dennis Lyle 



Indiana Broadcasters Association 
Linda C'oinproti 





Iowa Broadcasters Association 
Sue Toma 
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Kansas Association of Broadcasters 
Kent Cornish 
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Kentucky Broadcasters Association 
Gary Wliite 


KKDCD 

Maryland/D.C./Dclaware (MDCD) 
Broadcasters Association 
Lisa Reynolds 
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Louisiana Association of Broadcasters 
Lon Munson 



Maine Association of Broadcasters 
Suzanne Goiicher 



Massachusetts Broadcasters Association Michigan Association of Broadcasters 

-lortian Walton Karole L. Wliito 



Jim clu Bois 

Mississippi Association of Broadcasters 
Jackie l^tt 





Montana Broadcasters Association 
Greg MacDonald 





Nebraska Broadcasters Association 
Marty Rietnenschneider 



Nevada Broadcasters Association 
Robert I'isher 
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New Hampshire Association of 

Broadcasters 

Jordan Walton 



New York State Broadcasters Association 
David Donovan 





Ohio associdtion 
of broadcai»iers 
Ohio Association of Broadcasters 

Chris Merritt 





Pennsylvania As-sociafion of Broadcasters 

Rich Wyckotr 
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New Jersey Broadcasters Association 
Paul Roteila 
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New Mexico Broadcasters Association 
Paula Maes 





North Carolina Association of Broadcasters 
Wade Hargrove, Esq. 





North Dakota Broadcasters Association 
Beth HelfVich 
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Oklahoma Association of Broadca.stcrs 
Vance Harrison 



Oregon Association of Broadcasters 
Bill Johnstone 



Radio Broa«lcastcrs Assoeiadon of Pitcrto Rico 
Jose A. Riba.s Dominicci 



Rhode Island Broadcasters Association 
D)ri Needham 
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South Carolina Broadcasters Association 
Shani Wiiite 
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South Dakota Broadcasters Association 
Steve Willard 
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Texas Association of Broadcastcr.s 
Ann Arnold 


Utah Broadcasters Association 
Dale Zabriskie 






Temiessce Association of Broadcasters 
Whit Adaitisoti 





V^ermont Association of Broadcasters 
Jim Condon 
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Virginia Association of Broadcasters 
Doug Easter 


WnsUingtoii State Association of Broa<le3sters 
Mark Allen 


West Virginia Broadcasters Association 
Michele Crist 



Wuscon-sin Broadcasters Association 
Michelle Vettei'kind 



Wyoming Association of Broadcasters 
l^ura Grotr 
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Mr. Walden. We turn now to Mr. Christopher Guttman- 
McCahe — sorry. Oh, I guess I did. We will turn now to Mr. Michael 
Calabrese, senior research fellow. Open Technology Initiative, of 
the New America Foundation. We welcome your comments here, 
sir. And please go ahead. 

STATEMENT OF MICHAEL A. CALABRESE 

Mr. Calabrese. Good morning. Chairman Walden, Ranking 
Member Eshoo, and members of the subcommittee. My name is Mi- 
chael Calabrese, director of the Wireless Future Project at the New 
America Foundation’s Open Technology Initiative here in Wash- 
ington. I am testifying on behalf of the Wireless Innovation Alli- 
ance, a coalition of both large and startup high-tech firms, rural, 
wireless ISPs, and consumer and public interest groups. 

Most of the debate about incentive auction authority, as we have 
heard today, has focused on protecting local broadcasters, pro- 
moting public safety and auctioning licenses to wireless carriers. 
But another critical public interest should be safeguarded as well, 
unlicensed use of the TV white space channels. 

It is essential that any incentive auction authority give the FCC 
the ability and obligation to preserve substantial access to unli- 
censed spectrum in every local TV market. Under the FCC order 
adopted unanimously in 2008, after years of study, WiFi-type de- 
vices are allowed to operate on an unlicensed basis on unused DTV 
channels, provided that the devices have GPS and periodically 
check an online database to find out what channels can be used 
without risking interference with DTV reception. 

Investment and trial deployments of a wide range of innovative 
devices and services is well under way. My testimony describes a 
half dozen successful white space trials; for example, a smart city 
deployment in Wilmington, North Carolina; a smart grid deploy- 
ment in California’s Sierra Mountains; a rural broadband deploy- 
ment in Claudville, Virginia; a public safety and tribal lands de- 
ployment in northern California, and so on. 

While the voluntary incentive auctions in the discussion draft 
strike a reasonable balance, we have very serious concerns with 
section 104, which for the first time would require auctions for un- 
licensed spectrum. Under section 104, the FCC could make spec- 
trum available for unlicensed use only through an auction where 
the highest bidders, rather than the expert agency, determine 
whether the service rules for a particular band in a particular area 
will be exclusively licensed or unlicensed. 

Requiring auctions for unlicensed spectrum is unstudied, untest- 
ed, unworkable and virtually certain to ensure that no new unli- 
censed spectrum is actually allocated. It will effectively preclude 
the FCC from repacking the TV band in a manner that maintains 
access to unlicensed channels for super-WiFi services that industry 
is in the process of deploying. 

If this provision had been in place before WiFi and before the 
FCC designated the 2.4 gigahertz band for unlicensed use, Amer- 
ica’s invention of today’s multibillion-dollar WiFi industry would 
never have occurred. If this bill had been law then, today there 
would not be more than 2,000 wireless ISPs using unlicensed spec- 
trum to bring broadband Internet service to 2 million Americans 
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living in rural, remote and small-town areas. If this bill had been 
law, today consumers would not be saving roughly $15 billion per 
year because WiFi allows multiple users at home and work to 
share a single wired line. WiFi would not be offloading 20 to 30 
percent of the mobile data traffic from smart phones and tablets, 
helping to ease the spectrum crunch. AT&T Wireless would not 
have 24,000 WiFi hotspots to help its customers get faster and free 
broadband access in public places. The three largest cable compa- 
nies would not have combined to blanket New York City with WiFi; 
and universities, hospitals, libraries and other public spaces would 
not be hotspots, helping millions get Internet access cheaply, easily 
and without wires. 

The auction model mandated in the draft bill is also unworkable 
and seems more likely to decrease Federal revenue than to increase 
it. Putting service rules up for auction creates tremendous uncer- 
tainty about how much of a band will end up licensed or unli- 
censed. This undermines the revenue-raising potential of the auc- 
tions and could lower the score that CBO could put on what would 
be an unpredictably contingent set of auctions. 

Unlicensed spectrum is something fundamentally different from 
licensed. A license gives a company exclusive use at high power 
and protection from interference. Unlicensed bands are open to 
anyone at very low power, with no protection from interference. 

Even the FCC economists who outlined the draft’s proposed 
mechanism 3 years ago identified a series of problems that make 
this idea unworkable in the real world. The primary one is the free 
rider problem. Because unlicensed spectrum is a public good avail- 
able to anyone, even the largest companies that rely on unlicensed 
have an incentive to hold back and let others pay the government. 
These noncarrier firms say they would not even bid. They are not 
in that business. They are only indirect beneficiaries, just as truck- 
ing companies are with respect to interstate highways. 

To conclude, I will just say that the U.S. economy and consumers 
will continue to benefit most from a balanced and complementary 
mix of licensed and unlicensed spectrum. Unlicensed technologies 
pioneered here in America are increasingly so complementary and 
critical to the wireless ecosystem that Congress can best optimize 
the TV band spectrum for broadband, for job creation and innova- 
tion by ensuring continued unlicensed access to substantial 
amounts of TV white space spectrum in every local market and na- 
tionwide. 

Thank you. 

Mr. Walden. Thank you for your comments. 

[The prepared statement of Mr. Calabrese follows:] 
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Thank you. Chairman Walden, Ranking Member Eshoo and members of the Committee, 
for this opportunity to testify today on the critical issue of how best to reallocate the 
nation’s public spectrum resource to promote mobile broadband, while promoting public 
safety communication and preserving the public benefits of over-the-air broadcasting. 


My name is Michael Calabrese, Director of the Wireless Future Project at the New 
America Foundation’s Open Technology Initiative. New America is a nonpartisan public 
policy institute based here in Washington, DC. On issues concerning spectrum and 
wireless broadband policy, New America is part of the Public Interest Spectrum Coalition 
(PISC), which represents national consumer and advocacy groups including Consumers 
Union, Consumer Federation of America, Free Press, Public Knowledge and other 
nonprofits. New America is also a member of the broader Wireless Innovation Alliance 
(WlA), which includes most of PISC as well as high-tech companies both large (e.g., 

Dell, Microsoft, Google) and small (e.g.. Shared Spectrum, Adaptrum). 


My testimony will focus on the importance of designing TV band incentive auctions in a 
way that preserves the current access to unlicensed spectrum (the co-called “TV White 
Spaces”) in every local market and nationwide for “Super WiFi” and other new 
technologies and services. At the end 1 also comment on the Spectrum Relocation 
Improvement Act of 2009, H.S. 3019. I will make the following main points: 


2 
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>• The voluntary incentive auctions described in the Discussion Draft appear to 
strike a reasonable balance with respect to reallocating and repacking broadcast 
station licensees in order to reassign a portion of the band to meet the surging 
demand for wireless broadband services. 

> While local broadcasting should be protected, it is likewise essential that any 
incentive auction authority also give the FCC the ability and obligation to 
preserve substantial access to unlicensed spectrum in every local TV market. 

> We have serious concerns with the Draft’s provision (Section 104) requiring that 
the “Allocation of Spectrum for Unlicensed Use” must be done only subject to 
competitive bidding through a system where the highest bidders - rather than the 
expert agency - determine whether the service rules for a particular band in a 
particular area will be exclusively licensed or unlicensed. 

> This provision, requiring auctions for unlicensed spectrum, is unstudied, untested, 
unworkable, and virtually certain to ensure that no new unlicensed spectrum is 
actually allocated. 

> It will effectively preclude the FCC from repacking the TV band in a manner that 
maintains access in every market to the unlicensed TV White Space channels, the 
“Super Wi-Fi” service that industry is in the process of deploying after unanimous 
approval by both a Republican-led and a Democral-led FCC. 

> The FCC economists who hypothesized the Draft’s proposed auction mechanism 
for unlicensed spectrum also made it clear why problems with “free riders.” bid 
aggregation, collusion and the need for spectrum caps and other eligibility 
limitations likely make this idea unworkable in the real world. 

> Putting service rules up for auction creates tremendous uncertainty about how 
much of a band will end up licensed or unlicensed, undermining the revenue- 
raising potential of the auctions to a degree that will undoubtedly lower the score 
that CBO can put on what would be an unprediclably contingent auction. 

> Unlicensed technologies, pioneered in America, are increasingly so 
complementary and critical to the mobile broadband ecosystem that Congress can 
best optimize TV band spectrum for broadband deployment, job creation and 
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economic growth by ensuring continued unlicensed access to substantial amounts 
of TV White Space spectrum in every local market and nationwide. 

> Concerning H.R. 3019, many Federal bands are particularly well-suited for 

increased sharing with the private sector, but this will require not just streamlining 
the CSEA’s Spectrum Relocation Fund process but also broadening eligibility so 
that agencies have the resources to upgrade systems to share capacity on a far 
greater number of bands. 

Introduction 

While most of the debate concerning incentive auction authority and a repacking of TV 
band spectrum has focused on protecting local broadcasters and auctioning licenses to 
wireless earners, another critical public interest in the TV bands need to be safeguarded 
as well: unlicensed use of TV White Space channels. At present the majority of TV 
channels in each of the nation’s 210 media markets is not used for TV broadcasting, but 
has been reallocated by the Federal Communication Commission for unlicensed use. 
Under the Report & Order adopted unanimously by the Commission in November 2008,' 
both fixed and mobile broadband devices will be allowed to operate on an unlicensed 
basis on unused DTV channels (“white space”) provided that the devices have GPS and 
the capability to periodically check an online database of available TV channel 
frequencies in that discrete geographic location. TV band white space devices are 
required to query one of nine competing databases, operated by private companies, 
already approved by the FCC to determine available channels at their current location 
before transmit capabilities arc engaged. 

The initial proposal to open the White Space channels for unlicensed use was put forward 
FCC Chairman Michael Powell, who remains a supporter today. When the proceeding 
stalled at the FCC, bipartisan legislation introduced by senior Republicans and Democrats 
on the House and Senate Commerce Committees would have required the FCC to 


' Unlicensed Operation in the TV Broadcast Bands, Second Report and Order and Memorandum Opinion 
and Order, ET Docket No. 04-186, ET Docket No. 02-380, FCC 08-260 (released November 14, 2008) 
(“TVWS Order”), 
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complete the reallocation within six months, prompting the FCC to adopt an Order in 
November, 2008. After nearly eight years of study and debate, last September a 
unanimous Commission voted 5-0 for a second time to give final approval to unlicensed 
use of the unassigned TV channels in all 210 local TV markets, facilitating new wireless 
technologies that have been dubbed “Super Wi-Fi.” As described farther below, 
investment and trial deployments of a wide range of innovative devices and services is 
already well underway on this new unlicensed band. The U.S. invented Wi-Fi and leads 
the world in unlicensed technologies, already a multi-billion industry. We believe it is 
es.sential that any incentive auction authority also give the FCC the ability and obligation 
to preserve substantial access to unlicensed spectrum in every local TV market. 

Discussion Draft: The Spectrum Innovation Act of 2011 

The voluntary incentive auctions described in the Discussion Draft appear to strike a 
reasonable balance with respect to reallocating and repacking broadcast station licensees 
to reassign a portion of the band for licensed use on an exclusive basis. However, we 
have serious concerns with the Draft’s provision requiring that the “Allocation of 
Spectrum for Unlicensed Use” must be subject to competitive bidding. Section 104 (pp. 
25-27) provides that unlicensed spectrum be assigned only by auction in an untested 
manner that is unworkable for a variety of reasons. This provision is virtually certain to 
ensure that no new unlicensed spectrum is actually allocated. It will effectively preclude 
the FCC from repacking the TV band in a manner that maintains access in every market 
to the unlicensed TV White Space channels, the “Super Wi-Fi” service that industry is 
preparing to deploy after unanimous approval by both a Republican-led and a Democrat- 
led FCC. Indeed, had this provision been in place before the FCC designated the 2.4 GHz 
band for unlicensed sharing, America’s invention of today’s multi-billion dollar Wi-Fi 
industry, with all its benefits, would never have occurred. 

Section 104: Auctioning Unlicensed Spectrum 

The temptation to try to raise some additional federal revenue by auctioning not only 
licenses for exclusive use of public spectrum, but also the spectrum bands set aside for 
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unlicensed use is understandable. After all, spectrum is a valuable public resource, 
whether it’s assigned for exclusive use by a single company (licensing) or for open access 
by any individual, company, entrepreneur or institution that abides by the low power 
limits and other “rules of the road” governing its use. The reality is that auctioning 
“unlicensed” spectrum - such as the Wi-Fi band (at 2.4 GHz) or the new Super Wi-Fi 
spectrum (TV White Spaces) - is impractical as a revenue raiser and could even reduce 
the net revenue from auctions for exclusive licenses by creating enormous uncertainty 
about whether a band of frequencies would end up a patch quilt of licensed and 
unlicensed, subject to different technical rules and with no ability to later create a 
nationwide or possibly even a regional service. It would also undermine the nation’s 
longer term economic interest in ensuring opportunistic use of wireless broadband and 
the emergence of increasingly interconnected “smart” radio devices. 

There is no practical way to auction ’unlicensed’ spectrum while preserving the unique 
benefits of enabling anyone to use the band. The U.S. economy and society would 
continue to benefit most from a balanced and complementary mix of licensed and 
unlicensed - with access to both in frequency ranges with diverse propagation 
characteristics. Further below I describe some of these unique and proven benefits, 
which include the efficient offload of at least 20% of carrier mobile data traffic, rural and 
remote broadband by thousands of small WISPs and RLECs, the ability of tens of 
millions of homes and businesses to wirelessly share a single wired Internet connection, 
and tremendous innovation that would not occur in a licensed-only world. The TV White 
Spaces represent the last opportunity to obtain unlicensed spectrum below 1 GHz and 
without it many user scenarios will not emerge for the foreseeable future. 

Putting aside the unique benefits of unlicensed spectrum, nobody has come up with a 
practical way to auction unlicensed spectrum. The Discussion Draft requires the FCC to 
auction the option to designate a band for unlicensed use - an unprecedented, unstudied 
auction concept described in a single 2008 paper by two FCC staff economists.^ The 

■ Bykow.sky, M„ Sharkey, W., and Olson, M., “A Market-based Approach to Establishing Licensing Rules; 
licensed Versus Unlicensed Use of spectrum,” FCC, OSP Working Paper Series, No. 43 (2008). Bykowsky 
and Sharkey are FCC staff economist.s; Olson is a professor at George Mason University. OSP working 
papers do not necessarily reflect FCC policy. 
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staff economists hypothesized a new type of “clock auction,” where both carriers and a 
broad range of other companies could bid for spectrum at auction, specifying whether 
they wanted the band for licensed or unlicensed use. The high bid for each block would 
determine how much spectrum in the auction would be licensed or unlicensed. The FCC 
economists explained that, in theory, this should reveal the value that various firms attach 
to access to licensed versus unlicensed spectrum. However, they go on to identify the 
following challenges and fatal flaws with this approach in the real world: 

Free Rider Problem: Because unlicensed spectrum is a “public good” available to 
anyone, even the largest among the many thousands of companies and nonprofit 
institutions that rely on unlicensed have an incentive to hold back and let others pay the 
government. As the FCC economists explain, “although it is in every ... firm’s interest 
to have spectrum designated to unlicensed use, any individual [] firm has an incentive 
to'free ride’ off the bids of other bidders in an attempt to maximize their own profits.”^ 
Winning bidders mu.st shoulder the cost of a common re.source that benefits not only 
competitors, but many thousands of other firms, tens of millions of households and the 
entire economy. The FCC economists analogize this to a fundraising telethon - but unlike 
a charitable cause, it seems unlikely that for-profit companies that can internalize only a 
small fraction of the value of unlicensed operations will agree to subsidize other users. 
And although the economists suggest that coordination (“collusion”) among bidders 
might get over this, they conclude the paper by warning that “[i]f a significant number of 
[users] that wish to see spectrum designated to unlicensed operations free ride on the bids 
made by other[s] . . . then the efficient designation of spectrum to licensed and unlicensed 
operations may not occur.” 

Collective Action Problem - Aggregating Bids: Another challenge identified by the 
FCC economists is that “the value that society obtains from . . . unlicensed operations, 
given their unfettered open access nature, is equal to the summation of the valuations that 
[users] place on having such a designation.”'' Incumbent carriers would always outbid 
even large firms and institutions that use unlicensed, unless the users can coordinate and 

^ Ibid at p. 15. 

^ hi at p. 7. 
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aggregate their bids. The Discussion Draft anticipates this, providing that a band in a 
geographical area would be unlicensed if “the bids for unlicensed use, in the aggregate, 
exceed the highest bid for such license.” However, this presents a collective action 
problem: how do you aggregate the bids for unlicensed spectrum? Bidders potentially 
include thousands of high-tech companies and device manufacturers, tens of thousands of 
other firms (e.g., hotel and retail chains, hospitals, schools), and tens of millions of 
employers and households whose bids should be aggregated since they benefit most (in 
aggregate) from unregulated access. Most unlicen.sed operators, such as the nation’s 
2,500 small business WISPs, will be unable to raise the capital to bid on shared, non- 
exclusive use. 

The Draft also leaves critical implementation issues unanswered. Must bids be 
proportionate to future use? Will be FCC register, convene and coordinate what could be 
thousands of bidders with extremely diverse use cases in mind? If not, who will? There 
will also be companies that decide to deliver products and services years after the 
allocation and that would not participate in the auction. 

Auctioning Unlicensed Requires Collusion and thus Exclusion: Because of the first two 
challenges, the FCC economists conclude that non-carriers must be allowed to collude in 
their bidding strategies.'’ Although a small number of companies and/or carriers could 
collude - forming a consortium to bid - they could only profit by limiting use of the 
spectrum to their own customers. For example, if Verizon were to combine with Google 
to ‘own’ unlicensed spectrum, they could (and rationally would) exclude customers of 
other carriers and Internet companies. The spectrum would then be licensed - and 
millions of other firms and individuals would be excluded in a way they are not from 
unlicensed bands. Since much of the most valuable wireless innovation has come from 
start-ups and small companies on the unlicensed bands. Moreover, this hypothesized 
collusion is both unrealistic (see below) and, even if the FCC waives the strict anti- 
collusion rules that applied to every previous auction, possibly violates antitrust laws. 

The FCC economists’ proposal would not permit the winning bidders to exclude others or 
change the FCC’s Part 15 rules. The Discussion Draft is ambivalent on this point, 

" Id. 
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although without the ability to set the rules and exclude others, there would be little profit 
motive for any firm other than a spectrum speculator who hopes to change the rules later. 

Spectrum Caps and/or Bidding Discounts Required: The FCC economists also observe 
that an auction of unlicensed may “fail” if wireless carriers (such as Verizon and AT&T) 
are allowed to participate. “ll]f the value that [carriers) place on spectrum is driven 
largely by the profits they would earn from not having the spectrum in the hands of a 
competitor, an auction ... to guide the licensing rule determination [between licensed and 
unlicensed] may not lead to the efficient outcome.”* As a remedy, the FCC economists 
propose either “a spectrum cap” or “discounting the [carrier’s] bid by an amount equal to 
the value . . . [of] owning the asset for purely anticompetitive reasons.”’ Although the 
Discussion Draft describes the FCC economists’ hypothetical auction model, the very 
next section of the Draft contradicts this essential regulatory precondition. Section 105 of 
the Discussion Draft adds a paragraph (18)(B) that prohibits the Commission from 
limiting participation in an auction for licensed or unlicensed spectrum based on “the 
total amount of spectrum licenses held by a person.” While New America and PISC 
believe that the Commission should retain its authority to promote competition by 
imposing “spectrum caps” or other limits on allocations and auctions where appropriate 
(a policy the FCC successfully employed in the 1990s to ensure at least 5 competing cell 
phone providers in each market), the Draft’s ban has the effect of allowing the largest 
incumbent carriers to foreclose entry, competition and innovation simply by outbidding 
the undefined aggregation of future unlicensed users who might be inclined to bid. 

The insurmountable problems above, identified in the FCC’s own theoretical paper, are 
minor compared to the policy downsides inherent in this approach. Among our most 
serious additional concerns are the following: 

The auction model will increase uncertainty and reduce government revenue: We 

believe that putting the service rules up for auction - thereby creating uncertainty about 
how much of a band will end up licensed or unlicensed - will undermine the revenue- 


* Id. at p. 15, note 23. 
Id. 
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raising potential of the auctions. This will imdoubtedly lower the score that CBO can put 
on what would be unpredictably contingent auction. CBO could not know in advance 
what spectrum the FCC will decide to make available for licensed versus unlicensed 
bidding. The FCC would need to develop dual service rules, since neither the agency nor 
any bidder would know whether at the end of the auction how much of the spectrum 
would end up licensed (exclusive, flexible, high-power) or unlicensed (shared, subject to 
FCC database control, low-power). 

The Discussion Draft encourages the FCC to auction smaller geographic licenses, which 
will compound the uncertainty. Since presumably some local areas will end up licensed 
and some unlicensed, with winners operating under widely varying service rules, these 
frequency bands could never again be aggregated nationwide or possibly even regionally. 
And if instead the legislation requires all such spectrum to be auctioned only on a 
national basis - or even by regional aggregation (as the C Block was in the 700 MHz 
auction of 2008), then like the C Block the only likely winners of any auction would be 
the two dominant carriers, leaving their small, rural and regional carriers and WISPs 
effectively excluded. Since to date every auction has been conducted on the basis of 
certainty concerning both service rules and the types of services that will be operating in 
adjacent areas and frequencies, carriers expected to be the highest bidders for this 
contested spectrum would necessarily need to lower their bids to account for all the 
various uncertainties introduced by a contested licensed vs. unlicensed auction. 

Auctioning unlicensed ignores the biggest beneficiaries of unlicensed: The FCC 

economist paper refers only to “firms” bidding to decide if a given block of spectrum 
should be licensed or unlicensed. However, this ignores both the origins of unlicensed 
spectrum and its primary beneficiaries; which are currently nearly every American home, 
individual, small business and nonprofit institution. The cumulative benefit to all these 
homes, businesses and community anchor institutions - for Wi-Fi alone - is in the tens of 
billions of dollars each year, generating hundreds or thousands of jobs and boosting both 
Internet use and overall productivity. Before Wi-Fi boomed, the unlicensed Industrial, 
Scientific and Medical (ISM) bands were called “junk bands” because the FCC had left 
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the band open as a very easy, low-cost way for individual consumers and device makers 
to market and operate low-power, off-the-shelf items including cordless phones, baby 
monitors and microwave ovens - all of which are certified under the Commission’s Part 
15 (unlicensed device) rules. Many hundreds of millions of these devices continue to 
operate in unlicensed bands, along with a rapidly growing number of machine-to- 
machine chips that facilitate applications including RFID, remote irrigation control for 
farmers/ranchers, and remote monitoring of a myriad of industrial, weather and other 
systems (even some dental office drill bits now send an email when they need to be 
replaced). Unlicensed access to the TV White Space channels will magnify the utility of 
all these uses, particularly for rural and industrial (machine-to-machine) uses. 

Non-carrier firms say they Have no incentive to ‘own’ unlicensed bands: Even if we 
assume away the “free rider” and coordination problems noted above, manufacturers, 
software firms, big-box retailers, universities, hospitals and others that clearly benefit 
from unlicensed are not in the business of managing and selling wireless ISP 
subscriptions. No one firm (or even several) could internalize enough profit to cover the 
cost to outbid carriers, unless they excluded others and charged subscription fees. They 
do not sell wireless Internet access-it’s neither their business nor expertise. They are only 
indirect beneficiaries - as trucking companies are with respect to interstate highways, or 
as shipping companies are with respect to the open access to oceans and other waterways. 

Spectrum speculators are the most likely purchasers of ‘unlicensed’ bands: As it has 

in the past, the FCC seems most likely to auction for potential unlicensed use the bands 
that are least attractive to wireless carriers and other purchasers of exclusive licenses. 

That is the history of the TV White Spaces (TVWS), for example, which for decades 
were unoccupied guard band channels that could only be used, if at all, at extremely low 
power levels to protect television reception (40 milliwatts on a first adjacent channel 
under the TVWS Order adopted in 2008). Going forward, some of the Federal bands 
mandated for auction in Section 101 of the Discussion Draft represent bands that either 
are at high frequencies (5 GHz band) or will be subject to exclusion zones and other 
restrictions (such as very low power, or preemption by public agencies) that will not fit 
the business model of commercial networks. Like the TVWS, some of this spectrum may 
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be best suited for unlicensed sharing - and coordinated through a Database and/or by 
spectrum sensing and other techniques to protect Federal users from interference. Since 
the Discussion Draft requires that all shared access bands are to be auctioned, they will be 
acquired by someone - most likely by spectrum speculators who will plan to warehouse 
them until a lobbying strategy can free them from some of these constraints. 

An example is the Federal band frequencies between 5350-5470 and 5850-5925. It’s 
extremely doubtful that the Defense radar, air telemetry and other Federal systems on 
these bands will be discarded or relocated. Yet unlike the bipartisan Senate bill, S. 91 1, 
which directs the NTIA and FCC to take steps to share these frequencies on a limited 
basis with low-power unlicensed devices (as other radar systems on other portions of the 
5 GHz band already do), the Discussion Draft requires that whatever capacity the 
Administration decides to share will be auctioned. That will raise little revenue, but 
could easily sideline this spectrum from highly-productive shared use at low power. 

While this 5 GHz spectrum has very limited utility compared to the unlicensed TV “white 
space” spectrum (for example, it’s not useful for mobile applications), it would be far 
better to give the expert agency the authority to decide, based on trends in technology and 
other considerations, whether the shared usage rights should be auctioned for license, 
unlicensed, or perhaps subject to some other aixangement, such as micro-payment leasing 
on secondary markets, or by the FCC itself using the TV Band Database administrators. 

A mandatory database for unlicensed use will impose unnecessary costs: The 
Discussion Draft requires the FCC to “establish and maintain a database to coordinate the 
unlicensed use” of portions of the spectrum designated unlicensed by competitive 
bidding. The Draft does not state whether the purpose of this database is to coordinate 
the exclusive use of the “unlicensed” band by the winning bidders, in order to exclude 
others; or whether, like the geolocation database providers recently selected by the FCC 
to govern access to unlicensed TV White Space spectrum, the purpose is to promote 
greater spectrum efficiency and minimize inteiference among anyone choosing to use the 
band. While a database approach to governing spectrum sharing is the wave of the future 
- and can be very beneficial when needed to avoid interference, which is the rationale 
behind TV Bands Database - the generic database mandate proposed here will impose 
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substantial and unnecessary costs on industry and on consumers. For example, the cost of 
RFID tags and unlicensed chips in a huge range of low-cost consumer devices (e.g., toys, 
wireless picture frames) would become far more expensive if they needed the ability to 
contact and coordinate with an FCC database, presumably reporting their location (via 
GPS), before they could transmit. 

In sum, we strongly urge the members of the Subcommittee to drop this untried and 
unworkable section from the bill. An alternative is the approach taken in the bipartisan 
Senate bill already reported out of Committee, S. 91 1, which leaves the FCC with 
discretion to reorganize the TV band to auction cleared channels for licensed use, while 
optimizing the remainder of the band’s continued use for local broadcasting and for 
unlicensed “Super Wi-Fi” in the white space channels. S. 91 1 emphasizes auctions, but it 
also directs the FCC to “ensur[e] that unlicensed spectrum remains available in these 
frequency bands, nationwide, and in each local market.” This is essentially the same 
substance as the bipartisan voluntary incentive auction legislation introduced last year by 
the ranking members of this Subcommittee at that time, Mr. Steams and Mr. Boucher. 

We believe this approach - which optimizes use of the TV band for broadcasting and for 
both licensed and unlicensed broadband will generate the greatest gains for the economy 
in the long-term, while also raising as much or more revenue for the government from 
auctions in the short temi. 

Unlicensed Spectrum is Critical to Ubiquitous, Fast, Affordable Mobile Broadband 

In addition to incentive auctions for exclusively-licensed spectrum, the Subcommittee 
can best optimize TV band spectmm for broadband deployment, job creation and 
economic growth by ensuring that unlicensed access to substantial amounts of TV White 
Space spectrum will continue to be available in every local market and nationwide. 

There is no doubt that consumer demand for mobile data applications is exploding 
worldwide. A national goal of not merely affordable broadband access, but of truly 
pervasive connectivity - seamless mobile connectivity anywhere and anytime - will 
require an enormous increase in available spectrum capacity. 
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Although we focus on mushrooming personal applications such as mobile video, wireless 
machine-to- machine communication - such as energy monitoring, environmental 
monitoring and controls, mobile health care monitoring, industrial automation - is also 
rising rapidly as costs decline. Ericsson has estimated there will be 50 billion connected 
devices by 2020, leading increasingly to what some already call an “Internet of Things,”** 
Unlicensed spectrum as a public resource serves as an incubator of wireless innovation. 
Far more devices have been certified to use the 2.4 GHz unlicensed band (20,339 by one 
recent count) than in any other band (the FM band is second with 7,275 devices 
certified). From wireless local area networks (WLAN) to metro area Wi-Fi networks, 
Wi-Fi chips have ended up in everything from smartphones and laptops, to portable 
media players, TVs and cameras,'^ and even bathroom scales. From 2005 to 2008, 
nearly 1 billion Wi-Fi chipsets were sold." By 2010, Wi-Fi shipments grew to 761 
million products - a 29 percent increase from 2009.*'^ This growth is likely to continue, 
with sales likely to exceed 1 .5 billion devices a year by 2014.''* Unleashing an 
abundance of spectrum and driving down its cost as an input for all things mobile is 
therefore the single best means by which Congress, the Administration and the FCC can 
promote innovation and consumer welfare in wireless. 

A policy that attempts to meet this surging demand by relying solely on clearing and 
auctioning exclusive licenses that fit the current business model of commercial wireless 
carriers would be shortsighted and sacrifice future U.S. innovation and competitiveness. 
Despite the overall abundance of unused spectrum capacity,*'^ even in major cities, there 


* Hans Vestberg, President and CEO, Ericsson, Address lo Shareholders, April 13, 2010, available at 
htip://wvvw.crics<ion.coni/theconipanv/press/releasc?;/2()l 0/04/1403231 . 

^ Richard Thanki, The Economic Value Generated by Current and Future Allocations of Unlicensed 
Spectrum (Sept. 2009), at p. 19; http://fialifoss.fcc.pov/ecfe/document/vicw7id-7n20039036 . 

http;//nexus404.com/Blog/2009/07/28/withings-wiscale-wi-fi-baihroom-sca!e-monitor'your-weight-loss- 

and-body-fat-using-iphone-app/ 

Represent an estimate based on Wi-Fi chipsets sales reported by Wi-Fi Alliance. 

'' Wi-Fi Alliance, "Wi-Fi® expands as the center of leading-edge technologies in 201 1," Press Release, 
Jan. 6, 201 1 ; available at httD://www.wi-n.oi-g/news artic{e.s.nhD'?f=media new.s&news id=l()35 . 

Thanki, supra note 9, at p. 1 8. 

Actual spectrum measurement studies have demonstrated that even in the most valuable “beachfront” 
frequencies below 3 GHz, the vast majority of fr^uency bands are not being used in most locations and at 
most times. Spectrum measurement studies by the New America Foundation, by Shared Spectrum 
Company, the Illinois Institute of Technology and others show that even in Manhattan and in Washington 
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is a looming limit to the number of frequency bands below 3 GHz that can be reallocated, 
by auction or otherwise, to exclusively licensed use. This is evident in the National 
Broadband Plan’s recommendation that an additional 500 MHz of spectrum be allocated 
for mobile broadband. CTIA, the wireless industry association, told the FCC two years 
ago that carriers will need at least 800 MHz over the next decade. The FCC’s National 
Broadband Plan identified only 270 MHz in non-Federal bands below 3.7 GHz that might 
possibly be reallocated for auction - and three-quarters of that amount (210 MHz) is in 
two bands: TV broadcasting (120 MHz) and Mobile Satellite Services (90 MHz). The 
remaining 230 MHz would presumably come from Federal bands, even though the 
Administration has subsequently concluded that few Federal bands can be cleared 
entirely and will be available primarily for shared use or subject to huge exclusion zones. 

Based on recent NTIA studies and briefings I’ve received as a member of the Commerce 
Spectrum Management Advisory Committee (CSMAC), it is clear that a large share of 
the Federal bands specified in Section 101 of the Discussion Draft (p. 8) will be available 
only on at best a shared or conditional basis (such as large exclusion zones and/or power 
limits) that will make it a poor fit with commercial carrier business models, which are 
premised on high-power and exclusive use. As a result, while the traditional carrier 
business model will demand more and more exclusive-use spectrum in the short-run to 
meet surging mobile data demand, it should be equally clear that this model is not 
sustainable longer term. Meeting consumer demand for mobile data will require some 
combination of four strategies: 

• Increased spectrum access 

• Frequency re-use (smaller cell sizes) 

• More efficient wireless technologies 

• More effective use of wired backhaul (e.g., fiber to the tower) 

Martin Cooper, leader of the team at Motorola that invented the first mobile phone, has 
calculated that frequency re-use is responsible for roughly 64 times more improvement in 

near the White Hou.se, less than 20 percent of the frequency band.s below 3 GHz are in use over the course 
of a business day. Spectrum usage ratc.s are, of course, far lower in suburban and rural areas. 
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total wireless utilization over the past 45 years than any improvement attributable to 
making more spectrum available. '■’ While the FCC estimates that “mobile data demand is 
expected to grow between 25 and 50 times current levels within 5 years,” the total 
number of wireless industry cell sites grew only 14% over a recent two-year period.'* 
There are practical limits to how close carriers can bring their owned infrastructure 
(transmitters and backhaul) to the individual consumer. As demand for mobile data 
increases, the industry’s cell site bottleneck is a very real constraint and cost that limits 
the spectrum efficiency of the dwindling number of prime frequency bands that can be 
auctioned for exclusive use. 

In contrast, one of the many proven benefits of unlicensed spectrum is that it facilitates 
and encourages spectrum frequency re-use over very small areas (a home, business, or 
school). The most obvious benefit of unlicensed spectrum has been Wi-Fi networks that 
permit many different users - in a home, at work, in a coffee shop or other “hot spot” - to 
share the same wired Internet connection. Because Wi-Fi operates at very low power and 
is open to all users, there can be a many homes, employees or customers of a retail 
establishment sharing the same 2.4 GHz band in a relatively small area with little or no 
interference. Unlicen.sed Wi-Fi routers, chips and services are a rapidly-growing, multi- 
billion-dollar industry, but more important for the economy, for education and for other 
purposes is the tremendous multiplier effect that Wi-Fi has on the use and utility of the 
Internet by making a single wired connection available for shared use on a very low-cost, 
do-it-younself basis. This generates enormous consumer welfare. A study by economist 
Richard Thanki, commissioned by Microsoft, estimated that just three unlicensed 
applications - Wi-Fi routers in homes, Wi-Fi in hospitals, and RFID tracking inventory in 
clothing retail stores - together would generate between $16 and $37 billion each year in 
economic value for the U.S. economy over the next 15 years. The Thanki study also 

Martin Cooper, “Cooper’s Law,” ArrayComtn, available at 
http://vvww. arravcomm. coin/serve. nhD?paee=Cooper 

According to CTIA data collected by the Commission, during a two-year period after June 2007, total 
cell sites increased just 14% (from approximately 210,000 to 246,000). See Federal Communications 
Comnii.ssion, Mobile Broadband: The Benefits of Additional Spectrum, Omnibus Broadband Initiative, 
Technical Paper No. 6, at pp. 2, 5 (Oct, 2010) (“OBI Paper”), at 12-13, Exh. 8. 

See Richard Thanki, The Economic Value Generated by Current and Future Allocations of Unlicensed 
Spectrum (Sept. 2009), at p. 19: http://tiallfo.ss.fcc. govfecfs/docunient/view'?id=7020039Q36 . 
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estimated that Wi-Fi has increased the adoption of broadband by anywhere between 4.3 
and 9.8 million households by making it more economical. 

Because of its efficiency and low cost, unlicensed spectrum will soon carry more data 
traffic than either wired lines or licensed carrier bands. Cisco’s widely-cited Visual 
Networking Index (VNl), which projects growth in mobile data demand, concluded in its 
June 1 forecast that by 2015 Wi-Fi devices will actually use more bandwidth than all 
wired devices combined.'® Cisco predicts Wi-Fi devices will consume 37.2 exabytes of 
data worldwide per month in 2015, carrying more than six times as much total data traffic 
over the airwaves as commercial mobile networks (with 6.3 exabytes per month).'* 

Unlicensed Spectrum Carries an Increasing Share of Mobile Data Traffic 

The more recent development driving this trend is the rapidly rising use of unlicensed 
spectrum by consumers to offload surging mobile data traffic, as well as to boost the 
speed of mobile broadband applications. Wi-Fi has been essential to the growth in the 
popularity of smartphones such as the iPhone and is shouldering an increasing share of 
the capacity load on often under-provisioned licensed wireless networks. Today half of 
the page views on Apple iPhones come through a Wi-Fi network, as does 92% of iPad 
web browsing, according to Nielsen research.^" Overall, Cisco’s VNl estimates that 
roughly 20% of mobile data traffic was routed over unlicensed Wi-Fi in 2010, a .share 
projected to increase to 30% by 2015.“' Another recent study by Juniper Research 
projects that 63% of the data traffic generated by smartphones, tablets and feature phones 
will be transfeixed onto the fixed network via Wi-Fi and femtocells by 2015.'^^ Currently 


'* Janko Roettgers, "Wi-Fi to Overtake Wired Network Traffic by 2015,” GigaOm, June 1, 201 1, available 
http://gigaom.coi'n/broadband/cisco -wi fi-vn!-report/ . 

Cisco Visual Networking Index: Forecast and Methodology 2010-2015, June I, 201 1; available at 
lutD://wvvw,ci-sco.com/en/US/solutions/coHateral/ns341/n-s525/ns537/ns705/ns827/white paper c 1 1- 
48i360.pdf 

Kevin C. Tofel, ‘‘iPhones, iPads thrive on Wi-Fi, Androids on 3G and 4G,” GigaOm, June 23, 201 i, 
available at http://gieaom.com/mobile/iDhones-lpads-thnve-on-wi-ri-androids-on-3g-and-4g/ 

John Leibovitz and Robert Alderfer, “Demand for Mobile Broadband ” FCC Blog, Feb. 10, 201 1. 
Juniper Research, “Relief Ahead for Mobile Data Networks as 63% of Traffic to Move Onto Fixed 
Networks via Wi-Fi and Femlocells by 2015,” April 19, 201 1; available at 

http://www, markeiwire.com/press-release/relief-ahead-mQbile-data-networks-as-63-traffic-move-onto- 
Fixed-netwoiks-via-wifi-femtocel}s-l5(>3808.htm 
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Wi-Fi accounts for over 98% of the mobile data offloaded, a proportion that will remain 
above 90% even assuming a higher take-up rate for femtocells, which re-use carrier 
frequencies at low power. 

The growing importance of unlicensed spectrum for reducing network congestion and 
boosting consumer welfare is evident in the recent surge in carriers embracing Wi-Fi: 


> AT&T Wireless gives its customers access to 24,000 Wi-Fi hotspots and an 
increasing number of Wi-Fi “hot zones” in congested areas including Times 
Square and Chicago’s Wrigley Field. Consumers made 107 million connections 
of AT&T’s Wi-Fi network just in the third quarter of 2010, more than in all of 
2009 ,^^ 

> Towerstream is deploying a Wi-Fi network of 1,000 base stations, covering seven 
square miles of New York City, and leasing access to wireless carriers and other 
companies seeking more ubiquitous bandwidth.^'* 

> A consortium of major cable companies - Comcast, Cablevision and Time 
Warner Cable - have blanketed large parts of New York City with a shared Wi-Fi 
network and are planning to extend the model in other congested areas along the 
East Coa.st. 

> Japanese telco KDDI is building out a Wi-Fi network of 100,000 hot spots that 
will integrate seamlessly with its licensed 4G network to proactively reduce 
congestion and improve speeds for consumers.”'’ 


Rural WISPs need unlicensed White Space spectrum to expand coverage 


The nation’s more than 2,500 WISPs serve more than two million mostly rural and small- 
town homes, businesses and first responders throughout the country. WISPs, as well as 
hundreds of Rural Local Exchange Carriers (RLECs), rely primarily on unlicensed 
spectrum to extend Internet connectivity to unserved and underserved areas - and have 
long advocated access to the TV White Space because the unique propagation qualities 
allow it to cover far larger rural areas at lower cost. The ability of WISPs to access 


PR Newswire, “Third-Quarter Wi-Fi Connections on AT&T Network Exceed Total Connections for 
2009,” Press Release (20 1 0, October 22), available at littD://www.i)rnewswiie.com/iiews-releases/third- 
ciuarter-wi-ri-connections-on-attnetvvork-exceed-total-eonnections-for-2009-i0.S'S20733-html 
Alan Weissberger, “Metro Wi-Fi Reborn: City Wide Mega-Hot Spot for Mobile Data Offload,” IEEE, 
May 29, 2011, available at httD://coinmu]iiiv.coinsoc.orB/hlog.s/aiwdciynietro-wifi-reboi n-citv-w'ide-niega- 
hot-spot-mobjle-dala-olf1oad 

Stacey Higginbotham, “Wi-Fi: it’s the other cell network,” GigaOm, July I, 20! 1 ; available at 
htlti://gigaont.com/broadband/wi-fi-its-the-other-cell-network/ 
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unlicensed spectrum without competitive bidding eliminates a significant banier to entry, 
thereby benefiting consumers who would not otherwise have access to fixed broadband 
services. This is why WISPA (the Wireless ISP Association) has been very active in 
supporting the availability of unlicensed spectrum in the TV bands - ideally a contiguous 
unlicensed band with wider channels, but at a minimum continued nationwide access to 
White Space channels, which creates scope and scale to reduce prices for network gear. 

Unfortunately, according to WISP operators the uncertainty stemming from incentive 
auction legislation is already deterring investments and deployments by WISPs in 
unserved rural areas. For example, a WISP called RCorn applied for and received an 
experimental license to deploy on TV white space channels in Kearney and Grand Island, 
Nebraska, where it already has 3,500 customers for fixed wireless broadband service over 
unlicensed (using the 2.4 GHz and 5 GHz bands). RCorn’s CEO, Russ Hillard, told the 
FCC that the 900 MHz unlicen.sed band is fully occupied by farmers, who use it to 
control tractors, combines and irrigation .systems; and the 2.4 GHz unlicensed band is 
increasingly noisy due to heavy residential use. RCorn tries to make due with 5 GHz 
unlicensed, but with its superior propagation for rural areas, the TV white space spectrum 
would both reduce the cost of rural broadband service and greatly improve the quality. 
Despite receiving an experimental license for the wide-open TV bands, RCorn has put a 
hold on any further investment until Congress decides if it will uphold or undermine the 
FCC’s Order making unlicensed spectrum available in the TV frequencies nationwide. 

Broadband Investment and Deployment on TV White Space is Well Underway 

Despite the uncertainties surrounding incentive auction legislation, investments in a wide 
variety of unlicensed devices and services on the TV White Space spectrum has been 
advancing since the FCC’s initial Order in November, 2008, with substantial fixed 
broadband deployments and mass marketing of devices expected by early 2012. The sort 
of fixed, higher-power base stations used by WISPs in rural areas are expected to hit the 
market by the end of this year, which will make it more affordable for small companies 
like RCorn. The FCC has already approved nine companies to administer competing 
geolocation database solutions for managing unlicensed access to the band without 
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interference to broadcasting, a development which has been a prerequisite to certifying 
devices. These companies obviously anticipate a mass market ~ both here at home and 
worldwide - as the unprecedented TV Bands Database tool becomes accepted in the U.S, 
and around the world to manage access to shared spectrum bands, both unlicensed as well 
as for secondary market leasing. The Wi-Fi Alliance is projecting that mobile device 
certification will begin no later than 2013. 

In addition, a variety of standards setting groups are close to completing new variations 
of the IEEE 802. 1 1 Wi-Fi standard to take advantage of the superior TV band 
propagation characteristics. For example, the 802.22 standard to be published by the end 
of this year supports the sort of higher-power wide area network deployments in demand 
by WISPs, whereas the 802. 1 1 af .standard, expected to be finalized by the end of 2012, 
enables low-power personal/portable devices and may be the most widely adopted 
standard as it is built into smartphones, tablets and other mobile computing devices. 

After the FCC unanimously adopted the White Space Order, a number of technology 
companies, cities, universities, utilities, hospitals and other innovators sought 
experimental licenses to begin testing and demonstrating how “Super Wi-Fi” using the 
low-frequency spectrum in the TV bands could take unlicensed technologies to the next 
level. These demonstrations have included:^* 

1) Rural Unserved Area Deployment: Claudeville, Virginia (population 9161 - 

Remote Claudeville, in sourthern Virginia, never had a broadband connection 
until Dell, Microsoft and Spectrum Bridge teamed up, using an experimental 
license on vacant TV channels. A white space backhaul solution has effectively 
brought broadband access for the first lime ever to this small town where only 
dial-up Internet access existed until late 2009.^^ 

2) Smartgrid Deployment: Plumas California - The Plumas-Sierra Rural Electric 
Cooperative launched the nation’s first “Smart Grid” wireless network trial while 


More on the.se and other examples are on the WlA website, htlpVAvireles.sinnovationalliance.com/ : and 
were previously included in testimony by Harold Feld, House Subcommittee on Communications, 
Technology and the Internet, June 1 , 2011 . 

27 Nate Anderson, (2009, October 2 1 ) First White Space Broadband Deployment in Small Virginia Town, 
Ars Technica (Oct. 2 1 , 2009); retrieved May 28, 201 1 from hitD://aistechnica.coin/tech- 
policv/iiews/2009/l()/first-white-space-broadband-deDlovment-in-small-viiginia-town.ars 
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simultaneously providing broadband access to the local communities. The 
Plumas “Smart Grid” wireless network delivers real-time broadband connectivity 
allowing system operators to manage the electrical system remotely, request 
critical data from the substations, manage directed power flow, and protect the 
systems and employees while maintaining the local grid.^* 

3) Smart City Deployment: Wilmington, North Carolina - The city is cunently 
relying on white space technology for its "Smart City" initiative, which focused 
on providing Wi-Fi access to both public safety officials and citizens in public 
areas with applications that include remote monitoring and management of 
wetland areas; real-time traffic monitoring to reduce congestion, fuel 
consumption, travel time and to support local law enforcement during emergency 

29 

situations. 

4) Hospital Campus Deployment: Logan. Ohio (population 6.704) - The world's 
first white space broadband network trial for healthcare providers was launched 
here, enabling broadband access throughout the hospital, including patient rooms, 
waiting areas, cafeteria, and meeting rooms. 

5) Public Safety and Tribal Deployment: Yurok Reservation. California - Until 
recently the Yurok Reservation in Areata - California’s largest Native American 
tribe - made due with a single T1 line and connections slower than dial-up. The 
reservation spans 44-miles of mountainous, heavily forested land presenting many 
signal obstacles, terrain tailor-made for TV band spectrum, which covers larger 
areas and penetrates foliage far better that obstructs Wi-Fi at 2.4 GHz. By 
leveraging its primary public safety use, 70 to 80% of the tribal community now 
has access to plug and play broadband over White Space spectrum.^' 

6) Low-Income Housing Deployment: Houston. Texas - Rice University 
researchers, with a grant from the National Science Foundation, were able to 


28 Spectrum Bridge (2010, June 23) Nation’s First “Smart Grid” White Spaces Network Trial [Press 
release]. Retrieved from htt p://w\vw.spectrumbridge.com/news/prcs-sieleases/10-06- 

23/Nation s F i rst 9i i E 2 %80%gCSmarl Grid%E2%80%9D White Spaces Network Triai.aspx 

29 Anderson, Nate (2010, February 24) Wilmington, NC Takes White Spaces to Swamp, Ballparks. 
[Online] In Ars Technica. Retrieved May 28, 201 1 from http://arstechnica.com/tech- 
policv/new8/201()/()2/wi{mington-nc-takes-white-spaces-to-swamp-ballDarks.ars 

30 Business Wire, TV White Spaces Delivering Enhanced Broadband Access and Telemedicine 
Applications to Healthcare Providers, Press Release (Sept 14, 2010). Retrieved from 
http://www.businesswire.com/news/home/201009i4005980/en 

Carlson Wireless, “California’s Largest Tribe Deploys First White Space Broadband for Remote Public 
Safety Environment,” Press Release (June 10, 2011), available at 
httD://www.carlsonwireless.com/about/Dress- 

release.php?siibaction=^showfull&id= 130773 1 549&archive=&start lVom=&ucat=l 
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modify an off-the-shelf Wi-Fi card to use TV white space spectrum to achieve 
point-to-point transmission distance of one mile (compared to its original 400 to 
500 feet), allowing affordable broadband connectivity to low-income residents 
who previously had no broadband.^' 

7) Super Wi-Fi Network Deployment: Cambridge. England - Last month 
Microsoft led a consortium of British telecom firms, including consortium 
includes the BBC, British Sky Broadcasting, BT, Nokia, and Samsung, to begin 
trials on a wireless hotspot network using the freed-up TV channels that the UK, 
following the U.S. lead, is reallocating for unlicensed use.^^ 

The Subcommittee should be clear that an incentive auction mechanism that did not 
permit the FCC to maintain unlicensed channels in every local market would squander 
this investment and America’s lead in both unlicensed and dynamic spectrum 
technologies. It is not sufficient to maintain unlicensed access to ‘white space’ in only 
rural markets, since without the scope and scale of national markets the costs will be far 
higher and the degree of innovation much lower. 

H.R. 3019: The Spectrum Relocation Improvement Act^"* 

Although a comprehensive spectrum inventory would greatly facilitate the identification 
of bands that can be reallocated for more intensive and efficient use, the process of 
unlocking unused spectrum capacity should begin immediately on a band-by-band basis. 
Nowhere is spectrum underutilization more evident than in many of the bands reserved 
for use by the federal government itself.^'’’ According to the Commerce Department’s 
Office of Spectrum Management, federal agencies have exclusive use of 18.1% (629 


32 Nate Anderson, Extending Wi-Fi to one mile, thanks to empty TV channels. [Online] In Ars Technica. 
(April 26, 201 1), available at http://arstechnica.coni/tcch-policv/news/201 ]/04/extending:-wifi-to-one-niile- 
thanks-to-eniptv-tv-channeis,ars 

Andrew Parker and Paul Taylor, “Microsoft steps into the spectrum space race,” Financial Times (June 
26, 2011), available at hitfi://www.l't.coni/cms/s/0/09864858-a02a-i leO-ul 15- 
()Oi44feabdd).htmi#ix///JOQ2BiS7V 

This section is adapted from testimony by Michael Calabrese, to the House Subcommitee on 
Communications, Technology and the Internet, “Legislative Hearing on H.R. 3125, the Radio Spectrum 
Inventory Act and H.R. 3019, the Spectrum Relocation Improvement Act of 2009,” Dec. 15, 2009. 

For an in-depth discussion of the utilization of federal spectrum and policy recommendations for 
reallocation of this underutilized spectrum, see Victor Pickard and Sascha D. Meinrath, “Revitalizing the 
Public Airwaves: Opportunisiic Reuse of Government Spectrum,” Wireless Future Working Paper, New 
America Foundation (June 2009); forthcoming in IntemationalJournal of Communications (2009). 
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MHz) of the “beachfront” frequencies between 225 and 3700 MHz, while non-federal 
users have exclusive licenses to 30.4% (1058 MHz). The remaining 51.5% is shared, 
with federal use primary and private sector use secondary.^* Of the roughly 2400 MHz of 
federal spectrum allocations below 3.7 GHz, over 1700 involves radar, radionavigation 
and air telemetry systems, the effective operation of which are indeed critical to national 
.security. At the same time, actual spectrum measurement studies indicate that the 
military and other agencies are actually using very little if any of that capacity on most 
days and in most geographic locations, particularly at ground level and in more densely 
populated metro areas where more spectral capacity is most needed.*’^ 

It is important to be clear that just because a frequency band is not fully or frequently 
utilized in a particular geographic area - which is what the New America and Shared 
Spectrum Company measurements indicate - this does not mean it is not seiwing its 
assigned purpose, or that its incumbent users can be relocated. Many military bands in 
particular are assigned for mission-critical training and emergency purposes that are 
episodic or geographically limited in nature. While in many such cases “clearing” a band 
of its current licensee and reassigning it exclusively to private sector licensees cannot be 
justified, or could occur only subject to massive exclusion zones (based on an assumption 
of high-power private use), there is nevertheless tremendous communications capacity 
that could be productively used without harmful interference to the incumbent - just as 
the military today shares several radar bands with unlicensed users of low-power 
unlicensed devices.’* At the same time, even a band that is “occupied” over the course of 
a day or week may still have tremendous unused spectrum capacity. A band of 
frequencies can be “white” (underutilized) and potentially shared on a number of 
different dimensions, including geography, time, power level, altitude and angle of 
reception. 


* Karl Nebbia, Director, NTIA Office of Spectrum Management, presentation to the Commerce Spectrum 
Management Advisory Committee (CSMAC), December 9, 2009. 

Mark McHenry, “NSF Spectrum Occupancy Measurements: Project Summary,” Shared Spectrum 
Company (August 2005)), available at http://www,sharedspectrum.com/measurement,s/. McHenry's 2005 
study collected frequency use data in six locations along the East coa.st in 2004 and documented an average 
total spectrum use of between 0 and 3% at rooftop level across hundreds of MHz of federal spectrum. 

’* See Michael J. Marcus, “New Approaches to Private Sector Sharing of Federal Government Spectrum,” 
Wireless Future Program Issue Brief #26, New America Foundation (June 2009), 
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A band-by-band approach will be necessary to determine the best means by which an 
underutilized band can be made available for more intensive use with minimum risk of 
harmful interference to incumbent services. In some bands, Congress or the FCC, in 
consultation with NTIA, may determine that it is feasible to relocate incumbent federal 
users to accommodate reassignment of frequencies on an exclusively-licensed basis, as 
occuired with the 45 MHz of federal spectrum at 1710 to 1755 MHz that was cleared for 
auction under the Commercial Spectrum Enhancement Act of 2004.^’ In a far larger 
number of bands, where it is not practical to relocate military or other federal users, or 
where that would take many years, spectrum capacity can be made available more rapidly 
by opening the bands to “opportunistic access” on a secondary basis that requires the user 
to avoid causing harmful interference with the incumbent use. 

While we support the improvements to the CSEA that are proposed in H.R. 3019, we 
believe the legislation should be broadened to address a critical opportunity to free up far 
greater spectrum capacity for mobile broadband services and innovation. H.R. 3019 
would continue to limit eligibility for reimbursements toward the cost of radio system 
modernization to agencies actually clearing off a set of frequencies scheduled for auction. 
While only a tiny fraction of federal spectrum could be cleared and auctioned in the near 
future - primarily because mo.st bands serve critical national security and other functions 
- a far greater number of bands could be shared more intensively by taking advantage of 
advances in smart radio technologies. Technologies such as spectrum sensing, dynamic 
frequency selection, geolocation databases and priority-in-use beaconing can enable a far 
greater degree of band sharing with non-federal users. 

Federal spectrum incumbents need the resources to take affirmative steps to enable more 
intensive access and band-sharing by other users. This could be a win-win for the 
military. Although the DoD. for example, has begun sharing military radar bands (at 5 
GHz) with low-power unlicensed operations, government users are entirely passive and 
take no affirmative steps to facilitate private sector use of lightly-used bands. Michael 

On December 23, 2004, President Bush signed into taw the Commercial Spectrum Enhancement Act 
(CSEA), Title It of Pub. L. No. 108-494; 47 U.S.C. 928(d)(2). CSEA created the Spectrum Relocation Fund 
through which federal agencies can recover the costs associated with relocating their radio communications 
systems from bands designated by Congress for reallocation to exclusive commercial use. 
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Marcus, a career-long chief spectrum engineer at the FCC, has argued that with the right 
incentives “a third generation of sharing could be based on new technologies for federal 
government radio systems that are designed with sharing in mind and that can actually 
facilitate sharing.”**® New and upgraded federal systems could be designed and procured 
with the broader public interest in spectrum access in mind - and not only in the very 
limited case of a band being cleared entirely of federal use. 

We therefore suggest that the provisions in H.R. 3019 be amended to broaden the purpose 
of the Spectrum Relocation Fund - turning it into a sort of revolving fund for 
modernizing federal systems not only to migrate off a band entirely, but to facilitate the 
shared or more efficient use of other federal bands. Enhancing agency budgets with 
revenue tied to the purpose of upgrading to state-of-the-art equipment, we believe, would 
prove to be a far stronger and more focused incentive than giving agencies the option to 
lease unused capacity on secondary markets (which, if it ever generated more than trivial 
amounts of revenue, could not be counted on to increase the agency’s overall resources). 
Funding federal agency relocation plans could remain the priority - and retain access to a 
guaranteed set-aside within the Fund. But in addition the residual revenue, or some 
portion, should be made available to applications from agencies that could be 
recommended to 0MB for approval - on an annual, competitive basis - by the new 
Technical Advisory Panel that would be appointed under H.R. 3019. Moreover, if there 
were any legitimate concern about auction revenues being insufficient for such purposes. 
Congress could revise the CSEA to direct that devices certified to operate on the newly- 
shared bands opened due to expenditures from the Fund pay a one-time certification fee 
to help replenish the Fund. 

Opportunistic Access to Unused Spectrum Capacity 

Opportunistic access to unused federal spectrum could be particularly useful given the 
lumpiness of spectrum demand by geography and population density (e.g., rural vs. 
suburban vs. urban). The greatest needs for capacity are not nationwide, or around the 

See Michael J. Marcus, “New Approaches to Private Sector Sharing of Federal Government Spectrum,” 
Issue Brief #26, New America Foundation (June 2009). 
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clock, but primarily urban and during peak use periods. Rather than an entire network 
needing additional spectrum, it may be a few cells that are substantially oversubscribed 
and would benefit from having access to additional spectrum for short period of time. 

We believe the most promising mechanism for freeing up large quantities of spectrum 
capacity needed for wireless broadband deployments and other innovation is to build on 
the TV Bands Database, which the FCC has certified as the mechanism by which 
consumers identify and get permission to access “white space” channels not in use in 
discrete geographic locations across the nation’s 210 local TV markets. There appears to 
be no reason to limit the functionality of this Database to the TV band frequencies - and 
no reason not to add more fallow bandwidth to this “common pool.” If a potentially 
useful frequency band is not being used at particular locations (e.g., used in New York 
City but not in West Virginia), or is used only at certain times or at certain altitudes or 
angles of reception, then that wasted spectram capacity could at a minimum be listed in 
the Database for opportunistic access, subject to whatever power limits or other 
conditions are necessary to avoid harmful interference to sensitive incumbent operations. 

Adding other bands to the TVWS Database could ultimately increase available spectrum 
capacity by hundreds of megahertz or more, particularly in rural areas where measured 
spectrum usage below 3 GHz is less than 10 percent in most areas today. The FCC's 
access rules for TV white space anticipates the use of frequency-hopping, multi-band 
radios, which are increasingly common and affordable in commercial mobile systems. 
Device makers and service providers would simply choose the combination of 
frequencies most appropriate to their needs. Devices scan and select the clearest 
frequency from among those that their devices can be tuned to utilize. Both federal and 
non-federal bands should be added to the Database, with access to each band subject to 
conditions that are tailored to avoid harmful interference to existing, licensed use. And to 
the extent that either a federal agency or private sector incumbents truly need 
compensation or incentive to facilitate shared access, a permission Database mechanism 
provides one means by which to collect “user fees.” Another means would be to impose 
a one-time equipment certification fee on devices tuned to operate in bands governed by 
the Database, since the FCC must certify devices in any case. 
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Conclusion 


Spectrum policy that keeps the United States at the forefront of wireless innovation and 
ubiquitous, affordable mobile connectivity will need to be about more than raising some 
short-term auction revenue for the Treasury. U.S. telecommunications policy can best 
promote innovation, job creation and economic growth over the long term with a policy 
that keeps the U.S. in the lead on further developing the unlicensed technologies we 
invented here thanks to forward-looking FCC policies years ago. Unlicensed access to the 
TV band has already spurred investment by do7.ens of companies and communities eager 
to deploy “Wi-Fi on steroids.” The consumer, public interest groups, WISPs, 
entrepreneurs and leading technology companies that comprise the Wireless Innovation 
Alliance urge the Subcommittee to adopt affirmative provisions that do not auction 
unlicensed spectrum, but which affirmatively confirm the FCC’s authority and obligation 
to reorganize the TV band to ensure continued unlicensed access to unlicensed spectrum 
in every local market and nationwide. In addition, many lightly-used Federal bands are 
particularly well-suited for increased sharing with private sector uses, but this will require 
more than streamlining the CSEA’s Spectrum Relocation Fund process, While H.R. 

3019 would be a positive step, an updated version should also broaden eligibility so that 
Federal agencies have the resources to upgrade systems and other steps needed to share 
capacity with the private sector on a far greater number of bands. 


Thank you again for the invitation to testify. I took forward to answering your questions. 
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Mr. Walden. And we will now move to Mr. Christopher 
Guttman-McCahe, who is vice president for regulatory affairs, 
CTIA — The Wireless Association. We look forward to your com- 
ments. 

STATEMENT OF CHRISTOPHER GUTTMAN-MCCABE 

Mr. Guttman-McCabe. Thank you. And good morning, Mr. 
Chairman, and Ranking Member Eshoo, and members of the sub- 
committee. On behalf of CTIA, thank you for the chance to speak 
to you this morning about the discussion drafts released this week. 
CTIA believes that this process represents a positive step towards 
addressing the looming spectrum crisis and ensuring that Amer- 
ica’s wireless industry remains the world’s leader in wireless 
broadband. 

I will not belabor the urgent need to make additional spectrum 
available. You have seen the studies and heard our analysis, which 
has been echoed by many others in the wireless and high-tech in- 
dustries, academia and government. The subcommittee records 
show that the commercial demand for spectrum is real and press- 
ing, and we are pleased that you are responding. We look forward 
to supporting you in this effort, which can help us maintain U.S. 
leadership in this critical industry and stimulate the sort of innova- 
tion, economic growth and job creation that our country so des- 
perately needs. 

As we read the drafts, we are pleased that they begin the process 
of addressing the spectrum demand targets below 3 gigahertz ar- 
ticulated in the National Broadband Plan. 

We fully support authorizing the FCC to conduct incentive auc- 
tions to facilitate the repurposing of bands currently used for 
broadcast television and other services. The outstanding propaga- 
tion characteristics associated with the broadcast bands in par- 
ticular make them ideal for licensed wireless broadband services, 
and as such would be highly valued by bidders in an auction. 

We also strongly support efforts to make the frequencies between 
1755 and 1780 megahertz available for commercial use, and to pair 
that with a band of frequencies between 2155 and 2180 megahertz. 
A symmetrical pairing of those bands represents the ideal use of 
this spectrum. We are concerned, however, with any provisions in 
legislation that do not require that pairing or that may backload 
the introduction of spectrum identified. Failure to make 1755 to 
1780 available or other 3 -subgigahertz bands available in the near 
term will exacerbate the spectrum crisis and encourage con- 
sequences that policymakers may find suboptimal. 

Providing for spectrum to become available at more predictable 
intervals will promote certainty, maximize the benefit to the gov- 
ernment, and ensure that the U.S. keeps pace with our inter- 
national trading partners. 

We also are concerned about the potential for NTIA to shared 
use of government spectrum. While the sharing approach is clearly 
an NTIA priority, CTIA’s carrier members consider cleared licensed 
spectrum that is internationally harmonized and in sufficient block 
sizes to support mobile broadband applications to be the gold 
standard. 
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As a general matter, CTIA believes strongly that auction valu- 
ations and, in fact, certainty for bidders will be enhanced by adop- 
tion of provisions that limit the ability to condition licenses. Flexi- 
ble use, unencumbered fungible licenses will drive not only the 
greatest level of return, but also the greatest level of participation 
in the auction. The 700-megahertz C-block experience demonstrates 
clearly that the imposition of regulatory encumbrances not only re- 
duces competition at auction, but also the revenue derived from 
that auction. 

CTIA also strongly supports efforts to address infrastructure 
issues beyond spectrum. Helping to provide a path to building the 
tower and antenna infrastructure necessary to make use of that 
spectrum is extremely important. 

We also support steps to provide for cost-based fees for accessing 
easements and rights-of-way on Federal land, as well as a stream- 
lined access and process to property owned by the Federal Govern- 
ment. 

Finally, we urge the subcommittee to include in any bill it moves 
on this subject additional language that makes improvements to 
the spectrum relocation process created by the Commercial Spec- 
trum Enhancement Act. Adoption of the template included in the 
Spectrum Relocation Improvement Act will significantly improve 
the process of relocating government users. 

We believe that addressing these issues will enhance the ability 
of wireless providers to access additional spectrum, invest in new 
networks, create jobs and stimulate the economy. We also believe 
these changes will have a positive impact on the score associated 
with the legislation. 

In closing, let me reiterate a point I made to you when I testified 
last month, that making spectrum available will pay dividends not 
just for the wireless industry, but also for the broader American 
economy. Auction revenues, substantial as they may be, are only 
part of the equation. Bringing spectrum to market will require in- 
vestment, both in infrastructure and in jobs, two things our econ- 
omy can’t get enough of at this time. Additionally, the more rapid 
deployment of high-speed wireless broadband services will encour- 
age innovation and productivity not just in the telecom sector, but 
across the economy. We have seen this in the areas of smart grid, 
mobile education, mHealth, intelligent transportation and more. 

Thank you again for the opportunity to appear today. We antici- 
pate providing specific editorial suggestions to the subcommittee in 
the coming days, and we look forward to working with you to move 
forward with this effort. I look forward to your questions. Thank 
you. 

Mr. Walden. Mr. Guttman-McCabe, thank you for being here. 

[The prepared statement of Mr. Guttman-McCabe follows:] 
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Testimony of Christopher Guttman-McCabe 
Before the House Subcommittee on Communications and Technology 
July 15, 2011 

Good morning Chairman Walden, Ranking Member Eshoo, and members of the Subcommittee. 
On behalf of CTIA, thank you for the chance to speak to you this morning about the discussion 
draft released earlier this week. CTIA believes the draft Spectrum Innovation Act represents a 
positive first step toward addressing the looming spectrum crisis and ensuring that America's 
wireless industry remains the world's leader in wireless broadband. 

As this represents the third time in the last 18 months that CTIA has visited with the 
Subcommittee on this subject, I will not belabor the urgent need to make additional spectrum 
available. You have seen the studies and heard our pitch, which has been echoed by many 
others in the wireless and high-tech industries, academia, and government. The Subcommittee 
record shows that commercial demand for spectrum is real and pressing, and we are pleased 
that you are responding. We look forward to supporting you in this effort, which can help us, 
maintain U.S. leadership in this critical industry, as well as stimulate the sort of innovation, 
economic growth and job creation that our country so desperately needs. 

The 2010 National Broadband Plan (NBP) recognized the need for additional spectrum to be 
made available for wireless broadband services and called for making 300 MHz available over 
five years and 500 MHz available over 10 years. As we read the discussion draft, we are pleased 
that it begins the process of addressing the spectrum demand targets below 3 GHz articulated 
in the NBP and provides opportunities for licenses to be made available in configurations that 
would be optimal for high-speed wireless broadband services. 

We support authorizing the Federal Communications Commission to conduct incentive auctions 
to facilitate the repurposing of bands currently used for broadcast television and other services 
for wireless broadband. Implementation of an incentive auction regime helps move us toward a 
less constrained market in which it is more likely that spectrum can be put to its highest and 
best use. The outstanding propagation characteristics associated with the broadcast bands in 
particular make them ideal for licensed wireless broadband services. On this basis, we believe 
they would be highly valued by bidders in the forward auction regime described by the 
discussion draft. 
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We also strongly support the discussion draft's effort to make the frequencies between 1755 
MHz and 1780 MHz available for commercial use and to pair that band with the frequencies 
between 2155 MHz and 2180 MHz. From our perspective, a symmetrical pairing of 1755-1780 
MHz - which is already allocated globally for mobile broadband services - with 2155-2180 MHz 
represents the ideal use of these bands, which would be internationally harmonized. As 
Coleman Bazelon of the Brattle Group pointed out in his April 2011 analysis of the AWS-3 
band^ the presence of international synergies would reduce the uncertainty associated with 
creating devices and software for use in those bands, with the likely effect that such a pairing 
would be highly valued by bidders and could command (according to Bazelon) $12 to $15 billion 
at auction. 

Auction valuations may be enhanced by adoption of provisions such as those in Section 105 
(A)(i) and (A)(ii). The 700 MHz C block experience demonstrates clearly that the imposition of 
regulatory encumbrances reduces competition at auction and the revenue derived from 
auction. In the case of the 700 MHz C block auction, the western regional license (covering 
most of the western United States) sold for significantly less than the unencumbered B block 
license covering metropolitan Los Angeles and Anaheim, illustrating that regulatory impositions 
have costs. Extrapolated over the entirety of the 700 MHz auction, this resulted in billions of 
dollars in lost revenue to the Treasury. Similarly, we would caution against imposition of any 
sort of wholesale obligations, as it was only after the FCC's mandatory wholesale rules were 
lifted that the MVNO market began to grow and flourish. 

CTIA also supports the provisions in Section 205 of the discussion draft. Making additional 
spectrum available to licensees only makes sense if there is path to building the infrastructure 
necessary to make use of that spectrum. Section 205 recognizes the importance of facilities 
deployment and we support efforts to remove barriers to improving wireless service to the 
nation's citizens. Despite the strong demand for wireless services and the FCC's November 2009 

* Coleman Bazelon, The Brattle Group, "The Economic Basis of Spectrum Value: Pairing AWS-3 with 
the 1755 MHz Band is More Valuable than Pairing it with Frequencies from the 1690 MHz Band," 

April 11, 2011. Available at http://www.brattie.com/_documents/UploadUbrary/Upload938.pdf. 
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tower siting "shot-clock" order, zoning delays throughout the country hamper wireless 
deployment. 

Commendably, the discussion draft seeks to address these delays by balancing the legitimate 
use of zoning authority with wireless carriers’ need to expand coverage, improving capacity and 
more efficiently utilizing spectrum by upgrading to Fourth Generation ("4G"j and future 
technologies. Moreover, expediting collocation by additional carriers on towers that have 
already been approved in the zoning process better serves our nation's citizens, maximizes the 
use of existing towers, and in no way threatens the proper exercise of zoning authority. The 
draft appropriately seeks to ensure that localities do not unnecessarily stall critical tower siting 
decisions. 

Further, we support steps to provide for cost-based fees for accessing easements and 
rights-of-way on Federal lands as well as steps to streamline and standardize the application 
and contracting process through Master Contracts for property owned by the Federal 
Government. This makes particular sense given that the Federal Government owns 650 million 
acres (nearly one-third of the U.S. land area) and the General Service Administration owns or 
leases space in 8,600 buildings. It is our hope that efforts to provide much-needed uniformity, 
certainty, timeliness, and accountability will result in greater and more expeditious buildout of 
wireless facilities that will unlock even greater innovation in the wireless ecosystem. 

Finally, while it is not part of the discussion draft, we urge the Subcommittee to include in any 
bill it moves on this subject additional language that makes improvements to the spectrum 
relocation process created by the Commercial Spectrum Enhancement Act (CSEA). Adoption of 
the template included in the Spectrum Relocation Improvement Act, which was reported on a 
voice vote by the Subcommittee on Communications, Technology and the Internet during the 
111* Congress, will help ensure that bands reallocated from federal to commercial use are 
made available in a timely manner and reduce the risks to auction participants by increasing the 
amount and quality of information available to bidders before an auction of federally- 
encumbered spectrum. 
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As we have noted in previous testimony, the CSEA represented an improvement in the previous 
framework for relocating government users, but the AWS-1 relocation process taught us some 
valuable lessons that should be incorporated into the discussion draft so that future relocations 
proceed more smoothly and predictably. Addressing these issues in the same legislation that 
authorizes repurposing of federal frequencies will promote certainty at auction (with the likely 
consequence of higher bids) and promote the more rapid deployment of additional wireless 
broadband services. Conversely, a failure to make adjustments in the relocation process will 
increase bidder risk and make it more likely that bidders would account for this risk by 
discounting what they might be willing to pay to acquire licenses in these otherwise highly 
desirable bands. 

While we believe there is a great deal to commend about the discussion draft, there are areas 
of concern where we think the draft can be strengthened. 

First, Section 101 appears to back-load the auction of additional spectrum, deferring auctions 
for as long as ten years. The NBP identified a need for 300 MHz over the next 5 years because 
of an anticipated near-term need. For this reason, we urge the Subcommittee to accelerate the 
reallocation and auction of the 17S5-1780 MHz band. Failure to make the 1755-1780 MHz band 
or other sub-3GHz bands available in the near term will exacerbate the spectrum crunch and 
encourage consequences that policymakers might find sub-optimal. Providing for spectrum to 
become available at more predictable intervals throughout the lO-year window established by 
the discussion draft will promote certainty for providers and maximize the benefit to the 
government. It also will ensure that the U.S. keeps pace with our international trading partners, 
many of which have recently made, or will soon make, additional spectrum available in their 
markets. 

We also are concerned that Section 101(c) could inadvertently establish a bias toward shared 
use of government spectrum other than the 1755-1780 MHz band. While the sharing approach 
is clearly an NTIA priority based on Administrator Strickling's recent testimony before the 
Subcommittee, CTIA's carrier members consider cleared, licensed spectrum that is 
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internationally-harmonized and in sufficient block sizes to support mobile broadband 
applications to be the "gold standard." To the extent that Section 101(c) gives NTIA 
considerable discretion to promote spectrum sharing rather than spectrum clearing, we believe 
it creates disincentive for NTIA to clear two key bands - 1670-1710 MHZ and 1780- 1800MHz - 
for commercial use. 

While spectrum-sharing may be more convenient for federal users, shared spectrum is of far 
less potential value than cleared spectrum to wireless companies (a reality that would 
undoubtedly be reflected at auction through lower bids). CTIA's strong preference would be 
that Congress reallocate the identified bands below 3 GHz for exclusive commercial use. 

Barring that, a more stringent test to determine whether some portions of these bands might 
need to be shared on a geographic basis to protect federal systems critical to our national 
security may be warranted. 

With respect to the incentive auction provisions - Sections 102 and 103 - we urge you to 
consider two important points. First, we are concerned that the draft may confer upon LPTV 
stations relocation rights that could substantially complicate repacking and incentive auction 
efforts by requiring the FCC to reserve spectrum in the VHF band for these stations. As 
secondary users, LPTV stations affected by repacking should not be able to lay claim to new 
spectrum. 

Second, preventing the FCC from reassigning a TV licensee to another channel except as 
provided by the discussion draft would undermine ongoing efforts to clear Channel 51. This 
would harm wireless providers which bid in the 2008 auction and are anxious to resolve 
Channel 51 interference issues so that they can turn-up service in their 700 MHz band 
spectrum. This matter is the subject of an ongoing FCC proceeding pursuant to a request for 
rulemaking filed jointly by CTIA and the Rural Cellular Association and we counsel against any 
action that would prevent the Commission from resolving the issue. 
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We believe that addressing these issues will enhance the ability of wireless providers to access 
additional spectrum, invest in new networks, create jobs and stimulate the economy. We also 
are confident that addressing these issues as we have suggested would have a positive impact 
on the score associated with the legislation and provide near- and long-term benefits to the 
American taxpayer. 

In closing, let me reiterate a point I made to you when I testified last month - that making 
spectrum available will pay dividends not just for the wireless industry, but also for the broader 
American economy. Auction revenues, substantial as they may be, are only part of the 
equation, as providers will have to spend billions of dollars post-auction to bring spectrum won 
at auction to market. This will require investment, both in infrastructure and in jobs, two things 
our economy can't get enough of at this time. Additionally, the more rapid deployment of high- 
speed wireless broadband service will encourage innovation and productivity, not just in the 
telecom sector, but across the economy. These are positive benefits that every member of the 
Subcommittee should support. 

Thank you again for the opportunity to appear today. We anticipate providing specific editorial 
suggestions to the Subcommittee in the coming days and we look forward to working with you 
to move forward with this effort. I look forward to your questions. 
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Mr. Walden. I want to thank all of our witnesses for your testi- 
mony. And I would just like to note based on something I read this 
morning about the hiring that is taking place since our draft came 
out to deal with the unlicensed spectrum piece in the lobby commu- 
nity, we are already creating jobs 

Mr. Guttman-McCabe. Agreed. 

Mr. Walden [continuing]. In the private sector. Discussion drafts 
can have an effect. 

I want to start with you, Mr. Guttman-McCabe. First of all, I 
have got a series of questions, and I am really looking for a yes or 
no. And this is not a trick. Has the demand for wireless broadband 
lessened in the last year? 

Mr. Guttman-McCabe. No. 

Mr. Walden. Has the amount of spectrum available for commer- 
cial use increased? 

Mr. Guttman-McCabe. No. 

Mr. Walden. Has the amount of spectrum available to public 
safety decreased? 

Mr. Guttman-McCabe. No. 

Mr. Walden. Nothing has changed. Why would we deviate from 
the consensus last year that the best way to accomplish our public 
safety and spectrum goals is to auction the D-block and use the 
auction proceeds to help fund the public safety network? I can ask 
that rhetorically. 

Mr. Guttman-McCabe. Thank you. 

Mr. Walden. I request 

Mr. Guttman-McCabe. I appreciate it, sir. 

Mr. Walden. I request unanimous consent to enter the following 
into the record, the following documents all endorsing the FCC’s 
conclusion the National Broadband Plan, that is 24 megahertz, the 
DTV transition legislation already cleared for first responders is 
enough, and we should auction the D-block. To wit, a March 2010 
FCC blog post from former 9/11 Commission Chair Thomas Kean 
and Vice Chair Lee Hamilton; and a January 2011 editorial by 
former 9/11 Commissioner Slade Gorton. Without objection, they 
will be entered into the record. 

[The information follows:] 
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« Your Queslions (and Answers) about the National Broadband Piart 


Former 9/1 1 Commission Chair Declares Support for Broadband Han's Public Safety Recommendations 


Mafc-I 'iSU!/, 2.;;.nO by Haisy Van Dyck • f'CC NcM- Mecf.a 

Statement of Former 9/1 1 Commission Chair Thomas H. Kean and Former 9/1 1 Commission Vice Chair Lee H. Hamilton 
on the Federal Communication Commission's Approach to 
interoperable Communications Capabilities for Public Safety 

The 9/H Commission on which we served concluded that the absence of interoperable communications capabilities among public safety 
organizations at the local, state, and federal levels was a problem of the highest order. Unfortunately, we have made little progress in solving this 
problem until now. As our former colleagues jamie Gorelick and Slade Gorton recently stated, the Federal Communications Commission’s proposed 
plan offers a dear roadmap for finally reaching that goal. It will provide public safety users throughout the country with access to wireless 
broadband capabilities that wilt enable them to communicate effectively across departments and Jurisdictions, while encouraging public safety to 
partner with commercial providers and leverage the investments they already have made. It also calls for the public funding that is needed to help 
build, operate, and maintain the public safety network. The FCCs plan offers a realistic framework to move forward, and we hope that all 
stakeholders will work with the Commission to refine the plan as needed and make it a reality. 


One Response to '‘Former 9/1 1 Commission Chair Declares Support for Broadband Plan's Public Safety 
Recommendations” 
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Winnex of Eight Pulitzer Prizes 


hufsday, Jamiarj' 27, 2011 at 3:06 PM 


Congress should implement FCC plan to improve first 
-responder communications 

Guest columnist Slade Gorton, former IJ.S. senator and memljerof the 9/11 Commission, urges 
Congress to implement a proposal that would better provide first responders with communications 
tools. 

Bji Slade Gorton 
Special t:o Th<’ 'rinni's 



AS a nation, we have seen what can happen when the people we depend on to protect us from 
harm and danger do not have the necessary tools to do so. On Sept. 11, 2001, paramedics, police 
and firefighters rushed into the World Trade Center’s twin towers without the technology they 
needed to communicate with each other and navigate the horrific conditions they confronted. 

Our nation's inability to provide first responders with the tools necessary- to communicate 
during that crisis was inexcusable, and it was part of the impetus for the formation of the 
National Commission on Terrorist Attacks Upon the United States (popularly known as the 
"9/ 11 Commission”) to direct our government to find a solution. 

Nine years later, that solution exists. The Federal Communications Commission (FCC) has 
crafted a realistic plan to auction the 700 MHz D-Block for public safety to a commercial 
wireless carrier. The current FCC plan would help build a state-of-the-art network for public- 
safety officials, who currently struggle with disparate abilities to communicate over 
mismatched equipment. 

While the 112th CongrCvSS may be sharply divided over many Issues, both parties have an 
opportunity to address this vital national-security priority by supporting the FCC's broadband 
plan for public-safety communications. Quite simply, I believe it is the best way to guarantee 
that a national interoperable network is built for first responders in both urban and rural areas. 


http://seattletimes.nwsource.eom/htm 1 /opinion/ 2014058967 _guest 28 gorton.html 
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Some critics of the FCC auction plan have embraced recommendations that call for reallocating 
the D-Block directly to public-safety officials. As a former member of the 9/ 11 Commission, I 
believe their approach offers public-safety ofBcials none of the tools or resources they need to 
build the network. 

As a fiscal conserv^ative, I also believe the FCC auction is more fiscally prudent. According to 
Rep. Henry Waxman, D-Calif., who chaired the House Energy and Commerce Committee in the 
111 th Congress and co-authored draft legislation on building a nationwide public-safety 
network, the best way to start paying for such a netw'ork is by dedicating spectrum auction 
proceeds, including D-Block auction proceeds, to the effort. 

The private sector money raised in the D-Block auction could be used to support the 
construction and operation of the network planned for the spectrum already allocated to public 
-safety users. Without it, the funds would have to come from the federal Treasury^ or from state 
and local governments that are already fighting to make ends meet. As our nation struggles to 
emerge from the current economic downturn, we must do everything in our power to avoid 
decisions that contribute to an already massive national budget deficit. 

The debate over this issue has now gone on for nearly a decade since Sept, ii, 2001 , and for 
years before that. We no longer can afford to make poor decisions at the expense of our police, 
firefighters and paramedics. I believe the FCC auction plan is the most realistic and fiscally 
responsible way for our nation to build this vital communications nefivork. 

It's time for Congress to pro\ide our nation's first responders with the support and the 
technology they desperately need to protect all Americans. 

Slade Gorton, a U.S. senatorfrom Washington state from 1981 to 1987 and from 1989 to 2001, 
served on the 9/11 Commission. 


http://seattietimes.nwsource.eom/html/opinion/20l4058967_guest28gorton.html 
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Mr. Walden. Mr. Guttman-McCabe, I want to ask you another 
question. Chief Moore referenced in his testimony the need to act, 
which we concur with. I have been chairman of this subcommittee 
for about 6 Vz months now or so, and I think we have had four 
hearings, a legislative hearing. We have got working documents. 
We get it. And I am trying to do my best to move this forward in 
an open, transparent and participatory way so we can get it right, 
because it is more than just public safety, as you can well appre- 
ciate, we are dealing with. 

In Mr. Moore’s testimony, he urges us to act as if a 9/11 or Hur- 
ricane Katrina event had happened just yesterday and fulfill the 
last recommendation of the 9/11 Commission by allocating the D- 
block. Could you speak to what happened with the public safety 
network during 9/11 versus — and I am going to ask Senator Smith 
this, too — ^broadcasters during Katrina and the public safety net- 
work as it relates to what happened in the cellular network world? 
What worked and what didn’t? 

Mr. Guttman-McCabe. Yes, thank you, Mr. Chairman. 

I think this is an area where, too often, people misinterpret what 
happened on September 11th or what happened in Katrina. 

On September 11th, the wireless networks processed more calls 
than they had ever done, 1,400 percent higher above their highest 
previous busy time. So they processed calls at an unprecedented 
rate. 

In Katrina — and I was in Gulfport and Biloxi the following day. 
The day after I had the ability to travel down there with some folks 
from the Federal Communications Commission. We gave out 40,000 
handsets to first responders and others that were down there. So 
the networks were working. 

Mr. Walden. Did the public safety network stay up? 

Mr. Guttman-McCabe. To some extent yes, and to some extent 
no. 

Mr. Walden. Did your networks stay up? 

Mr. Guttman-McCabe. Our networks did stay up and were 
pieced back together. Again, that happened in Katrina, and it has 
happened since then. They are somewhat self-healing networks, 
and there is the ability for carriers to share spectrum and to share 
towers, mutual aid agreements, and those were in place and 
worked very quickly. 

Mr. Walden. So you were able to have a public-private partner- 
ship here to help public safety and help others in that event. 

Mr. Guttman-McCabe. Yes. 

Mr. Walden. Senator Smith, do you want to comment on the role 
of broadcasters, briefly? 

Mr. Smith. Clearly, the wireless broadband signal is one-to-one. 
It is an important piece of the telecommunications world. The 
uniqueness of the broadcast signal is one to everyone in an area. 

A recent example of the power of broadcasting over broadband in 
an emergency was seen in Alabama, where, according to their Gov- 
ernor, had it not been for live television and radio, the death toll 
would not have been 250, it would have been many multiples of 
that. The first thing that went down was broadband. The thing 
that stayed constant was broadcast. The world of the future must 
include them both. 
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Mr. Walden. Mr. Guttman-McCabe, didn’t the network neu- 
trality and public safety conditions on the C and D blocks in the 
’08 auction of the 700 meg band reduce the proceeds by billions of 
dollars and drive smaller wireless carriers out of the market? 

Mr. Guttman-McCabe. Absolutely, Mr. Chairman. 

Mr. Walden. And wouldn’t prohibiting restrictive license condi- 
tions, as our staff draft does on the Republican side, be both good 
for spectrum policy and U.S. taxpayers? 

Mr. Guttman-McCabe. Yes, Mr. Chairman. 

And just a quick — the C-block license, which was encumbered, 
went for $4.7 billion; and it was 22 megahertz, which is a very 
large license. The immediately adjacent D -block, which was 
unencumbered and half the size, went for $9 billion. So a license 
half the size went for twice the price. 

Mr. Walden. My time has expired. I am going to turn now to 
my colleague and friend from California, the ranking member of 
the subcommittee, Ms. Eshoo, for 5 minutes. 

Ms. Eshoo. Thank you, Mr. Chairman. 

And I want to thank all of the witnesses. I think each one of you, 
whether I agree or disagree with some parts of what you said, real- 
ly have offered excellent testimony today and are helping us move 
forward with this. 

To Chief Moore, thank you again for your service to San Jose, 
California, and the broader Bay area community. I don’t represent 
the City of San Jose, but your leadership is felt throughout the Bay 
area. 

Chief, there have been some recent high-profile disputes involv- 
ing public safety broadband communications projects, which you 
are very well aware of. One problem that resonates is a failing of 
local governance to either preclude such disputes from occurring in 
the first place or to quickly resolve problems that arise. 

In the Democratic draft, you are familiar with what we have 
placed in that draft relative to governance. Are you confident that 
the newly created Public Safety Broadband Corporation will be 
able to maintain national level standards for interoperability? 

Mr. Moore. Yes, Congresswoman. And I must say it is rare that 
you are going to hear a State, local, either public safety or the may- 
ors and nationally the cities, say we want more governance from 
the Eederal Government. It is very rare indeed. 

Ms. Eshoo. Yes. Exactly. Be careful what you ask for, or wish 
for. 

Mr. Moore. Given what we have experienced over the years, 
particularly with respect to interoperable communications, it be- 
came clear to all of us in the last 2 years that there needs to be 
some level of national presence in respect to governance to make 
sure that interoperability standards are set and are met before 
large — literally billions of dollars are spent. Otherwise, we are 
going to see a patchwork like we have seen in the past, and every- 
body is comfortable with that. 

Ms. Eshoo. Thank you. 

To Professor Cramton, thank you for your excellent, excellent 
work, all that you have done, all that you have published. It is 
really quite stunning, the work that you have done. So I haven’t 
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read all of it. I have read some of it, and I am glad that you are 
devoted to this in your professional life. 

As we all know, the wireless industry is moving toward using 
LTE for 4-G communication throughout the 700 megahertz band. 
As an expert economist — and that you are — what are the specific 
economic benefits of device interoperability across the spectrum — 
as quickly as you can. 

Mr. Cramton. So the main thing is competition. To get auctions 
to work, we need competition. And in fact that was the problem 
with the price disparities in the 700. 

Now, to get markets to work, we need competition, and that is 
a challenge in network industries where there is enormous fixed 
costs of building networks. What interoperability does is it fosters 
competition by creating a more level playing field. 

What we have seen in the 700 megahertz auction is, when the 
auction was conducted, the bidders all expected interoperability, 
because that is the way it was in all the prior auctions. In this auc- 
tion — and so nobody thought that there needed to be a requirement 
of interoperability. It was just assumed that it would be there. In 
this auction, after the auction, one of the large winners, AT&T, lob- 
bied and created a new band, band 17, that excludes the A-block 
winners. There is a band 12 that includes both the A-block and the 
D-block, and what happened was AT&T decided to build devices 
that were just specific to the spectrum that it won, and Verizon did 
the same thing. 

This is problematic because it basically makes the spectrum won 
by the A-block winners worthless. They can’t get equipment be- 
cause of the enormous economies of scale in the building of equip- 
ment. So that is the big problem. 

Ms. Eshoo. Do you think that the majority’s discussion draft al- 
lows enough flexibility for the FCC to conduct an efficient incentive 
auction? 

Mr. Cramton. I think there are a number of clauses that need 
to be eliminated that are restrictions that get in the way of an effi- 
cient auction. The reality is that this is an extremely complicated 
auction and no one, not even the best experts, knows right at this 
instance how all the questions should be resolved. 

So it is very important for the legislation to focus on the broad 
principles and I would say only address these broad principles 
given the outstanding track record that the FCC has with respect 
to its auction program. And especially I know, on the incentive auc- 
tions, they have actually been working hard for the last couple of 
years, you know, getting ready for this, and they are actually all 
set to engage the experts and really make this work. But we can’t 
have things stand in the way. 

Ms. Eshoo. Thank you. 

I have other questions that I would like to ask, but I am out of 
time, so I will submit them in writing. But I want to thank those 
that I didn’t get to ask questions of for your excellent testimony. 

Mr. Walden. We will probably all have those going forward, de- 
pending upon our time today. 

Mr. Shimkus for five. 

Mr. Shimkus. Thank you, Mr. Chairman. 
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Mr. Chairman, I want to congratulate you for putting a panel 
that all agrees — they all agree there is something they don’t like. 
I was back in the back room with staff, and it is a great panel. 

The spectrum is a great asset. We all need to use it effectively. 
There is just obviously a divergence into what that is. So I applaud 
you all and the testimony. 

Just before I go into my question, our national debt is really the 
threat, and that is really what is encumbering all our discussions 
here in Washington right now. I mean, we are doing all our other 
work. And the reality is our budget consists of Medicare, Medicaid, 
Social Security, interest on the debt, and discretionary budget. And 
if we don’t address the entitlement programs, regardless of what 
we do, they are going to consume all the discretionary budget. In 
fact, we could take away the discretionary budget and we are still 
going to have a debt threat in this country. 

So that is just a plain economic fact of the challenges that we are 
facing. That is kind of rolling into this debate. We have to under- 
stand, if we want money to go to public safety, if we don’t control 
the debt, there is not going to be additional money. 

I am a big Fire Act grant guy. It has been great for rural Amer- 
ica and my small communities. So that is why I think this might 
be part of it, if and when we get to a vote on some solution to this. 
But I do appreciate all of the panel, because it is very enlightening. 

I would like to ask unanimous consent, Mr. Chairman, to enter 
into the record the FCC Office of Plans and Policy Working Paper 
Number 43 on unlicensed auctions. 

Mr. Walden. Without objection. 

[The information follows:] 
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Abstract 

The Fee uses an administrative process for identifying the most desirable set of licensing 
rules for spectrum. Spectrum designated to unlicensed use is made freely available for 
uses which comply with appropriate technical standards. Spcctnun allocated to licensed 
use is generally awarded to private parties through an auction mechanism. The allocation 
between licensed and unlicensed use, however, is based on the FCC’s judgment, which in 
turn relics on information provided by interested parties who seek to use the spectrum. 
One method of reducing the incentive that parties have to exaggerate the value they place 
on a given regime involves creating a market for such rules. We examine the feasibility 
of using a “clock auction” to dctcnninc, based on the bids .submitted by market 
participants for the corresponding licensing rules, the efficient allocation of a given 
amount of spectrum between licensed and unlicensed spectrum use. Analysis indicates 
that market forces, in the form of a clock auction, can be used to determine the efficient 
assignment of license rules to spectrum. 
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1 Introduction 

Like many other telecommunications regulatory bodies, the Federal Communications 
Commission (FCC) uses an administrative process for identifying the most desirable set of 
licensing rules for a given band of spectrum. An important rccctit example involved the use of 
that process in establishing licensing rules for 22 MHz in the 700 MHz band.^ Here, the FCC 
faced the highly contentious issue of whether to impose an “open” versus a “closed” platform 
requirement on the license owner of such a block. Under an “open” platform requirement, the 
license owner would be prohibited from restricting the set of wireless devices that a customer 
can employ on the licensee’s network and the applications the customer can access via that 
network.*’ In contrast, under a “closed” platform regime, the license owner would not be so 
prohibited. Traditional service providers (e.g., V^crizon, AT&T) argued .strongly that the 
platfomi should be closed, while several interested parties (e.g., Google, Skype, Frontline 
Wireless) maintained that the platform should be open.” 

Some regulatory bodies have expressed substantial dissatisfaction with the use of an 
administrative process to make such decisions.’’ The dissatisfaction stems, in part, from the 
manner in which the process obtains information on the value users place on alternative spectrum 
license rules. In contrast to a market mechanism, where users pay a price for having their needs 
met, an administrative process relies simply on the reported needs of interested parties, Because 
of the cost of misrepresenting one’s needs is small relative to the potential private value of 
spectrum acquired, each user has an incentive to exaggerate the value he/shc places on a given 
set of licensing rules, as well as how much spectrum to which those rules should apply. 


■ See Federal Communications Commission, Second Report and Order, WT Docket No. 07-132. July 31, 207. 
Another example involves the identification of the most efficient set of license rule.s for Advanced Wireless Services 
in the 2155-2175 MHz Band. See Federal Communications Commission. Notice of Proposed Rulemaking, WT 
Docket No. 07-195, September 19, 2007. 

Currently, carriers typically restrict the models of cell phones that can be employed on their networks as well as the 
software that can be downloaded onto the cell phones that can be employed on their networks. 

' On September 13, 2007, Verizon filed a suit before the U.S. District Court of Appeals for the District of Columbia 
arguing that the FCC's open access requirements were unlawful. On October 23. 2007, Verizon decided to drop its 
lawsuit after losing its appeal for a speedy resolniion on October 3, 2007. On that same day, the Cellular Telephone 
industiy Association (CTIA) stepped in to challenge the same regulation in a lawsuit before the Court. See "‘CTIA 
Takes UP 700 MHz Challenge,” RCR Wireless News, October 26, 2007. 

'' The European Commission has recently stated that an administrative process for determining licensing mies is 
neither iran.sparent iior objective. See Study of Legal, Economic dc Technical Aspects of “Collective Use of 
Spectrum" in the European Community - Final Report, by Molt MacDonald Ltd., Aegis Systems Led., TDATE, 
Indcpen Ltd. and Wik Consult (November 2006), pg 13. Recently, Professor Martin Cave called the administrative 
approach to detennining license lules “‘arbitrary and unsatisfactory.” See “New spectniin-using technologies and the 
future of spectrum management; a European policy jx^rspcctive,” by Marlin Cave, in Communications: The Next 
Decade, edited by Ed Richards, Robin Foster and Tom Kiedrowski, Ofcom (November 2006), pg. 224. 

1 
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Therctbic, identifying the most desirable set of licensing niles involves both measuring an 
interested party’s “need," and determining the magnitude by which interested parlies have 
exaggerated their license nilc needs. The FCC’s license rule assignment problem is similar to 
other assignment problems where an administrative process is used to identify the best use of a 
given resource. For example, city planners arc often confronted with the problem of detennining 
whether a given parcel of land should be designated to public or private use. 

The FCC’s license rule assignment problem is an example of a broader class of “incentive 
problems” that have been considered in the economics literature. In this instance, a potential 
solution involves creating a mechanism that induces interested parties to reveal their private 
information regarding the value they place on spectrum and the licensing rules that apply to that 
spectrum. One approach, which is explored in this paper, involves the creation of a market for 
licensing nilcs in which participants bid to have their licensing rule needs met. By reducing the 
incentive that interested parties have to misrepresent their economic interests, this approach may 
substantially improve tlio efficiency of the licensing process and, thus, the economic benefit 
society receives from one of its most valuable resources. 

Licensing rules conic in a wide variety of flavors. We examine, using experimental 
methods, the issue of whether a particular market form can determine an efficient designation of 
a given amount of spectrum between licensed and unlicensed use. Specifically, we 
experimentally examine the ability and willingness of market participants to compete, via a clock 
auction, to have a number of homogeneous units of spectrum designated to licensed versus 
unlicensed use. The clock auction is an ascending price auction w'hcrcin bidders reveal to an 
administrator the number of blocks of spectrum they wish to “acquire” at different clock prices 
established by an administrator. The auction concludes when the demand for .spectrum is 
consistent with the available supply at that clock price. Because each bid is associated with a 
given license regime, the identification of the efficient assignment of spectrum simultaneously 
determines the efficient set of licensing rules for the blocks of spcctrani up for auction, given the 
bids submitted in the auction. Once the efficient allocation of spectrum is identified, a simple 
rule dctcnniiics the price(s) paid by winning bidders. 

2 Modeling Licen.sing Rules ~ Licensed and Unlicensed Operations 

As part of its spectrum management responsibilities the FCC determines the set of rights 
that arc assigned to a given block of spectrum used by commercial and non-commcrcial entities. 


2 
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At one end of the spectrum rights regime are unlicensed operations. Under unlicensed 
operations, spectrum is treated as an open access resource that is available to all without charge.^ 
Each user is free to demand as much spectrum as hc/she wishes employing the appropriate FCC- 
ccrtificd equipment, which operates at the authorized power levels. However, the service 
quality, in terms of Iransmission speed, jitter and packet loss, experienced by a given user 
depends on the total .spectrum demand of all users. In particular, if the sum of the demands that 
users place on the available spectrum is less than some percentage of the available supply, the 
quality of service is satisfactory for all users. On the other hand, if total demand for spectrum 
exceeds the available supply, spcctnim is assigned to the competing users in a manner that 
reduces the quality of service for alt.* The most successful example of unlicensed operations is 
Wi-Fi scrv'icc, a service that operates in the 900 MHz, 2.4 GHz, and 5.8 GHz bands and which is 
employed by millions of users each day to access the Internet.'’ 

At the other end of the spectrum licensing regime arc licensed operations. Under licensed 
operations the license owner is granted the right to determine the service to be offered, the 
technology to be employed to provide that service, and Ihc right to exclude non-payers from 
accessing his/her service. In addition, the license owner is assigned a right that protects his/her 
service from harmful interference from other service providers, as well as the right to sell his/her 
license to another party. A prominent example of licensed operations is the highly successful 
Personal Cornmunications Service which operates in the 1 .9 GHz band, 

In modeling the licensing rule problem, we assume that, as a result of its engineering and 
policy analysis, the FC'C has established a set of technical performance parameters, including 
maximum power and oul-of-band emission limits, for a set of four bands of spectrum located in a 


' While spectrum is available to makers ofFCC authorizc-U devices vvilhout charge, whether spectrum is lee to users 
depends upon the service and the business enterprise. For example, Pancra Bread offers free Wi-Fi service to its 
customers, while Starbucks docs not. 

Because of differences among spectrum users on (he ctTect spoctmm congestion has on the value they place on 
specfmin, the economic relationship between quality of seivice, spectrum congestion, and valuation is more 
complicated in actuality than specified here. For a discussion of this economic relationship, see Bykowsky, M., 
Olson. M., and Sharkey W, (2008) “Modeling the Efficiency of Spectrum Designated to Licensed Service and 
Unlicensed Operations," OSP Working Paper U42. Some WTiters use the word “interference" to describe the 
problem of speclnim congestion. See Stuart Benjamin (2003), “Spectrum Abundance and the Choice Between 
Private and Public Control," Ne^r York Law Review, vol. 78, Number 6, pgs 2007-2102. 

More precisely, the FCC has authorized devices to operate on an unlicensed basis in these bands. Moreover, 
technological improvements continue to enhance the transmission capabilities of spectrum designated to unlicensed 
operations. Such iinproveracnl may in the future prove clTcctivc in enhancing competition in the broadband access 
marketplace. 
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single geographic area (see Figure 1).”' We farther assume that, as part of its traditional 
spectrum management responsibilities, the FCC is confronted with the problem of identifying 
whether each block should be designated to either licensed or unlicensed operations, and, for 
licensed operation it must farther identify the uscr(s) that most highly value the block(s). The 
current analysts assumes that equal power is designated for all block of licensed or unlicensed 
spectrum. 


Figure 1: Hypothetical Band Plan 

Market Area 



3 Modeling Auction Participant Type 

In an auction to allocate spectrum between licensed and unlicensed use, participating firms 
fall into two distinct categories as a result of differences in their business models. The business 
model of “L-Type” tlnns (c.g., Verizon, AT&T, T-Mobilc) involves constructing the necessary 
telecommunications infrastructure and earning a return on that investment based on revenue 
obtained from subscribers. Consequently, all L-Type ftrtrts strongly prefer to acquire spectrum 


Spectmni congestion is a problem for all service providers, regardless of whether they utilize spectrum designated 
to licensed use or spectrum designated to unlicensed operations. However, due to the free entry conditions of 
unlicensed opcrmioiis, congestion is considered a greater problem under unlicensed operations than licensed use. To 
reduce the likelihood of congestion, the FCC typically authorizes a lower power limit for unlicensed operations than 
licensed use. Nevertheless, we assume in this analysis that there i.s no difference in authorized power levels between 
the two service types. The assumption is appropriate if certain enforceable congestion protocols are established 
within the unlicensed spectrum bands. For a discussion of several possible protocols, see Bykowsky, M.. Carter, K. 
Olson, M,, and Sharkey W. (2008) “Enhancing Spectrum’s Value Through Market-informed Congestion 
Etiquettes,” OSP Working Paper U4I. For a discussion of the incentive equipment manufacturers have to design 
unlicensed devices that arc “greedy,” thereby increasing the likelihood of spectmm congestion, see Pcha, Jon. “ 
Spectrum Sharing Without Licenses: Opportunities and Dangers,’* in Interconneclion and the Inlernel: Selecled 
Papers From the 1996 Telecommunications Research Conference, G. Rosston and D. Waterman (Eds). Mahwah, 
N.J.: Lawrence Erlbaum Associates. 1997. pgs. 49-75. 
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with licensing rules that enable them to exclude non-payers and to receive protection from 
harmful interference from other service providers. 

Another type of bidder - a “U-Type” firm - has a preference for licensing rules that promote 
free, open access to spectrum. A variety of firms fall within the U-Type category. Rather than 
derive revenue from subscribers, one class of U-Type finns cams revenue from advertisers 
ancl'or retail customers that sell good/serviccs to customers via the Internet. The most prominent 
examples arc firms (Ask.com, Google, Microsoft, Yahoo) that obtain revenue from selling to 
advertisers acccs.s to vicwcrs/listcncrs that arc attracted to Inlcniet-based content and services. 
Another class of U-Type fimt (Cisco, Fujitsu, Juniper Networks, Motorola) obtains revenue from 
selling hardware (c.g., wireless routers) to fimis that provide Wi-Fi service (Marriott Hotels, 
Pancra Bread, Starbucks) or obtains revenue directly from consumers that purchase products 
(c.g., cellular handsets or automatic garage door openers) that utilize spectrum designated to 
unlicensed operations. 

The greater the number of viewers or users to which a U-Type firm can obtain access, all 
things being equal, tlic greater the value it places on licensing rules that provide for non- 
exclusive, open access use. It also follows that the greater the demand for a product that is 
necessary to either provide Wi-Fi service or to enable consumers to utilize spectrum designated 
to unlicensed operations, the greater the value the U-Type firm places on licensing rules that 
provide for non-cxclusivc, open access use. Because market participants vary in the demand for 
their products, as well as in their profit margins, U-Type firms will vaiy in the value they place 
on having spectrum allocated to unlicensed operations, but they nevertheless have a common 
interest in obtaining spectrum authorized for unlicensed use. 

4 Modeling Bidder Preferences and Valuations 

Under the current FCC administrative process to determine the amount of spectrum assigned 
to market participants, it is possible that the spectrum assigned to any given user is less than what 
that user desires. This mis-estimation makes it likely that market participants will desire 
multiple blocks of spectrum. How'cvcr, legitimate concerns about system congestion also create 
a demand for multiple blocks for any given user." Because of diminishing marginal revenue 
product considerations, the value each firm places on the first block of spectrum may exceed the 


See Bykowksy, c! ai. (2008), ap cH. 
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value a firm places on additional blocks of spectrum.'* In addition, given the stronger ownership 
and use rights associated with spectrum designated to licensed versus unlicensed operations, our 
model assumes that L-Type firms uniformly place a higher value on a block of spectrum than U- 
Type firms.' ’ 

In this analysis, the actual values assigned to market participants arc driven less by actual 
market valuation considerations derived from empirical data than by a desire to stress test our 
market approach to achieving the efficient allocation of spectrum. In particular, we wish to 
establish a valuation environment that tests whether the proposed mechanism efficiently 
designates spcctaim to unlicensed operations when it should clearly do so. Moreover, we w'ish 
to establish a valuation environment that tests whether the mechanism finds the efficient set of 
license rules when to do so is highly problematic. To that end, we have established two 
valuation environments. Under one set of valuations (Session 1), there arc two L-Type bidders 
(A and B), and six U-Type bidders (C through H), Figure 2 shows the distribution of valuations 
across those bidders in this environment. 


Figure 2: Session 1 Valuations 



* A market pailidpitnt'.s demand for .spectrum is derived from the demand con,sumcrs express for the participant's 
wireless service. In a competitive market, consistent with a firm's attempt to maximize its profits, a linn will 
act|uire spectrum to the point where its marginal revemie product of spectrum is equal to its cost. 

^ The fact that a U-Type firm has never participated in a spectrum auction, let alone place a winning bid in an 
auction, provides weak proof that up to now U-Type firms place a lower value on a given block of spectrum than I.- 
Type firms. 
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Under another set of valuations (Session 2), there arc two L-Type bidders, and five U-Type 
bidders. Figure 3 shows the distribution of valuations across these bidders in this environment. 


Figure 3: Session 2 V'aluations 



Because each bid is associated with a given license regime, the identification of the efficient 
assignment of spectrum simultaneously determines the efficient set of licensing rules for the 
blocks of spectrum up for auction and the sot of winning bidders, given the bids submitted in the 
auction. Identifying the economically efficient set of licensing rules involves measuring the 
value society would receive from each set of license rules. The value society obtains from 
having one or more blocks of spectrum allocated to licensed operations is equal to the value L- 
Type firms place on licensed operations. In contrast, the value that society obtains from having 
one or more blocks of spectrum designated to unlicensed operations, given their unfettered open 
access nature, is equal to the summation of the valuations that U-Type subjects place on having 
such a designation. Figure 4 shows the efficient assignment of spectrum, including the efficient 
set of licensing rules, involving Session 1 ’s valuation set. As .shown, efficiency considerations 
dictate that one block of spectrum be assigned to subjects A and B (for licensed operations) and 
two blocks of spectrum to subjects C - H (for unlicensed operations). 
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Figure 4: Session 1 Efficient Assignment 



The objective of our analysis is to examine - in proof of concept terms - whether a market 
can be used to allocate spectrum between licensed and unlicensed operations,''* At the minimum, 
the chosen market mcchatrisni should designate spectrum to unlicensed operations where it is 
obvious, from an efficiency perspective, that it should do so. Here, we define the level of 
“obviousness” by the size of the discrepancy between the value U-Typo bidders place on having 
spectrum designated to unlicensed operations and the value society would receive from having 
the extra-marginal unit included in the allocation. For example, as shown in Figure 4, the sum of 
the values U-Type subjects place on having spectrum designated to unlicensed operations (i.c,, 
440) is substantially greatci- than the value Subject A places on a second block of spectrum (i.c., 
250). Therefore, in this environment a successful mechanism is one that nearly always 
designates at least one block of spectrum to unlicensed operations. 

Ideally, the chosen market mechanism should also designate spectrum to unlicensed 
operations in instances where just a small amount of under-revelation by U-Type participants 
would cause the market to designate .spectrum to licensed operations when efficiency 
considerations dictate it should be designated to unlicensed operations. One measure of the 
degree of difficulty U-Type firms will have in overcoming the under-revelation problem is 
represented by the amount of value they collectively must give up in order to obtain a given 


A Proof of Concept is a realization of a given process or technique iliaf is designed to demonstrate the feasibility 
and workability of a set of core ideas. 
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amount of value. How much value U-T 5 ^pc fintis need to give up depends on the mechanism’s 
pricing rule. As will be discussed later, under the proposed mechanism all blocks of spectrum 
arc sold at a uniform price which is equal to the highest rejeeted bid. For example, as shown for 
Session I in Figure 4, in order for U-Type firms to eollcetively obtain 30 units of value from 
having a second block of spectrum allocated to unlicensed use (i.e., 280 -250), they must give up 
250 units of value (88% of the combined total value). 

Figure 5 shows the efficient assignment of spectrum, including the efficient set of licensing 
rules for Session 2’s valuation set. As before, efficiency considerations again dictate that one 
block of spectrum should be assigned to bidders A and B under licensed operations, and two 
blocks of spectrum to bidders C - H under unlicensed operations. As measured by the difference 
in value between the fifth highest valuation (i.e., 250) and the value U-Type bidders collectively 
place on having a first block of spectrum allocated to unlicensed operations (i.e., 500), a 
successful mechanism is one that consistently designates at least one block of spectrum to 
unlicensed operations. While the Session 2 two valuation environment poses less of an 
allocation challenge for the market mechanism regarding the first block of spectrum, it is 
substantially more difficult than Session I regarding the second block of spectrum. As showm in 
Figure 5, in order for U-Type bidders to obtain 10 units of value (i.e., 260 - 250) from having a 
second block of .spectnim allocated to unlicensed use, collectively they musl give up 250 units of 
value (96% of the combined total value). 


Figure 5: Session 2 Efficient Assignment 


Valuation 



L - Typo iiidder 
^ 1.1 • Type I Jidder 
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5 Market Mechanism - A Clock Auction 

Experiments conducted for other spectrum auctions have revealed that bidders may engage 
in “jump bidding” in an ascending English auction in an effort to forestall or signal competition 
and, as a result, may lead to an inefficient assignment of items.'' Moie recently, analysis 
indicates that the threat of financial exposure increases the likelihood of this behavior during a 
simultaneous multiple round auction involving multiple heterogeneous items.'* Moreover, jump 
bidding appears to be a significant feature of FCC spectrum auctions.'' One solution to this 
problem is a “clock auction.” A clock auction is an iterative auction procedure where bidders 
express there willingness to pay for one or more units of an item based on prices established by 
the auctioneer and where a set of rules determines the efficient allocation and a set of market 
clearing prices. 

In this study wc propose a now auction mechanism that is based on, but not identical to, 
previous clock auctions,"' The proposed auction begins with the Auctioneer (c.g., the FCC) 
announcing a single opening price - the clock price - for each spectrum block up for auction.” 
Subjects respond by identifying the number of blocks they wish to acquire at that clock price. 
All responses, including the identities and license regime preferences of bidders, are kept private. 
A simple set of rules enables the auctioneer to assess the value bidders place on having one or 
more blocks of spectrum designalcd to licensed versus unlicensed operations. 


1 . If a bidder requests zero blocks at the initial clock price, then the value the bidder 
places on the first and second blocks of spcctaim is equal to zero. 

2. If a bidder requests one block of spectrum at the initial clock price, then the value 
the bidder places on a second block of spectrum is equal to zero. 


.lump bidding occurs in an ascending bid auction when one or more bidders place bids in excess of the minimum 
bid increment established by the auctioneer. See McCabe. K., Rassenti, S. and Smith, V. (1988) “Testing Vickrey’s 
and other Simultaneous Multiple Unit Versions of the Fnglish Auction," rer ised by Isaac, R.M,, ed, (1991) 
Resi’circh in Experimental Econnmies (JAl. Greenwich, CT), vol. 4, Sec afso Avery, C.. (1998) "Strategic Jump 
Bidding in English Auctions." RevUnv of Economic Studies, Voi. 65 (2), pgs 185-210. 

* ' Porter, D, Rassenti, S, Roopnarinc, A. and Smith, V., (2003) "Cotiibinatorial Auction Design," Proceedings of 
the National Academy of Sciences, vol. 1 00. 

Cramton. Peter, (1997). "The ECC Spectrum Auctions: An Early Assessment,” Journal of Economics and 
Managemcnl Strategy Vol. 6(3). pgs. 497-527. 

The primary' focus of our research, however, is directed to the feasibility of using a market mechanism to 
designate spectrum to either licensed or unlicensed use. We leave it to further analysis to determine the most 
appropriate auction design for this purpose. 

The number of clock prices is equal to the number of heterogeneous items. For Bitnplicity, we have assumed that 
blocks up J’or auction were homogeneous. 
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3. To preserve the increasing price nature of tlic auction, bidders are prevented from 
increasing the number of spectrum blocks they desire as the clock price increases. 

4. If a bidder reduces his/her spectrum block demand from two to one as the clock 
price increases from one level to the next, the lower clock price represents the value 
the bidder places on a second block of spectrum, 

5. If a bidder reduces his/her spectrum block demand from one to zero blocks as the 
clock price increases from one level to the next, the lower clock price represents the 
value the bidder places for a single block of spectrum, 

6. For subsequent rounds, if a bidder reduces his/her spectrum block demand from 
tw'O to zero blocks in response to the latest clock price increase, the lower clock 
price represents the value the bidder places for both the first and second blocks of 
spectrum. 

If the number of blocks desired by one or more bidders exceeds zero at a given clock price, 
the “clock ticks up” - jiicaning that the price for a block of spcctmm goes up by a pre- 
determined amount,^'’ Subjects arc then given the opportunity to reveal to the auctioneer (and 
not to the market) the number of blocks they desire at that clock price. The auction closes when 
there is zero demand for a spectrum block at the going clock price. 

5.1 Allocation Rule - Aggregate Bid Rule 

When the auction concludes, the allocation of spectrum and the prices paid by winning 
bidders can be easily determined. The efficient allocation of spectrum across license regime type 
and users requires comparing, based on the represented willingness to pay of bidders for 
spectrum designated to different use types, the value society will obtain from designating 
spcclnim to licensed versus unlicensed use. In contrast to licensed use where license owners 
have exclusive use rights to the allocated spectrum, unlicensed users have unfettered access to 
spectrum designated to unlicensed operations. The open access provision of unlicensed 
operations requires that we apply the same “non-cxclusivc” treatment to the bids submitted by 
bidders that w'ish to see spectrum designated to unlicensed operations. Such treatment requires 
that we aggregate the bids U-Type bidders place in the auction. In our model, where bidders 


In most clock auctions, the clock price only ticks up if the demand for the auctioned item exceeds its supply. See 
Porter, et, al. (2003) op cii. 
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desire to have multiple blocks of spectrum designated to a given license regime and where they 
have different willingness to pay across these blocks, such aggregation must be performed with 
care. For example, because U-Type bidders may express a higher valuation for a single block of 
spectrum than for a second block of spectrum, such bidders arc submitting to the auction two 
distinct bids - one type applies to a single block of spectrum, while another type applies to a 
second block of spectrum."' Forming the correct aggregate bids requires keeping this distinction 
in mind. To this end, a simple algorithm adds together the highest bids from caclt U-Type bidder 
to form one aggregate bid -- (Ul). In addition, a simple algorithm adds together tlie lowest bids 
from each U-Type bidder to form a second aggregate bid (U2). 

Once the two aggregate bids arc constructed, identifying the efficient allocation of spectrum 
to license rule regime and, in the ease of licensed operations, to the most cfricicnt uscr(s) is 
straightforward. Under the allocation rule, bids Ul and U2 arc ranked, along with the bids 
submitted by L-Type bidders, from highest to the lowest. Given that there arc four blocks of 
spectrum up for auction, the four highest bids arc each assigned a single block of spectrum. 
Because each bid is associated with a given license regime, this assignment also determines 
whether a block is allocated to either licensed or unlicensed operations. For example, if the Ul 
and U2 bids arc among the Four highest bids, two blocks are designated to unlicensed operations. 
Tf the four highest bids include two bids from L-Type bidders, then two spectrum blocks arc 
allocated to licensed operations and to the bidders whose bids were among the four highest bids. 

A simple example can be used to illustrate the allocation and aggregate bid formation rule, 
Consistent with the information shown in Figure 4 (w'hich is reproduced as Figure 6 below), 
suppose the auction has closed and that bidders have tnithfiilly revealed the value they placed on 
having two blocks of spectrum allocated to either licensed and unlicensed operations."^ Under 
these assumptions, the clock auction would generate an outcome in which two blocks of 
spectrum arc assigned to bidders A and B on a licensed basis, and two blocks of spectrum arc 
designated to unlicensed operations. 


Licensed bidders also submit distinct bids for the first and second units of desired spectnim. 

■■■ Truthful bidding is assumed here only to illustrate the allocalion and pricing rules in the auction mechanism. 
Later, it wiM be demonstrated that unlicensed bidders rarely have an incentive to bid completely tiutli fully. 
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Figure 6: Session 1 Efficient Assignment 



5.2 Pricing Rule 

The “public good” aspect of the demand by unliccn,scd bidders also gives rise to a 
“throsiiold” problem, in which U-typo bidders must coordinate their bidding strategics in order to 
reach a favorable outcome. The presence of a threshold problem highlights the importance of 
establishing a pricing rule that encourages subjects to reveal the value they place on having 
spectrum allocated to one use type or the other. To that end, because of its favorable incentive 
properties, all trades in the experimental study occur at a uniform price, where this price is equal 
to the highest rejected bid. In the above example, because there are four blocks of spectrum up 
for auction, the highest rejected bid is equal to the fifth highest bid, including UI and U2. While 
L-Typo bidders pay the higho.st rejected bid, U-Type subjects that bid in the auction pay a price 
that is “based on" the highest rejected bid. In particular, U-Type subjects that bid in the auction 
arc assigned a cost that is proportional to the share their bids represented in the aggregate bid. 

A simple cxajiiplc can be used to illustrate the above pricing rules. Continuing with the 
example shown in Figure 6, suppose the auction has closed and that bidders have truthfully 
revealed the value they placed on having spectrum allocated to licensed and unlicensed 
operations. As shown in Figure 7, under these conditions Bidders A and B would receive one 
block of spectrum each, while two blocks of spectrum would be designated to unlicensed 
operations. Under the auction’s pricing rules, all four blocks arc sold for a uniform price of 250, 
which represents the highest rejected bid. In addition, winning U-Type bidders arc assigned a 
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cost that is proportional to the share their bids represented in the aggregate bid. For example, 
consider Bidder C, a U-Type bidder, and its contribution of 120 to the aggregate bid for 
allocating a single block of spectrum to unlicensed operations. Because Bidder C’s bid of 120 
represents 27% of the value of the accepted aggregate bid of 440, under the adopted pricing rules 
Bidder C is required to pay 27% of the final transaction price (i.e., 250), or 68.2. Similarly, 
because Bidder C’s bid of 80 to have a second block of spectrum designated to unlicensed 
operations represents 29% of the value of the accepted aggregate bid of 280, Bidder C. is required 
to pay 29% of the final transaction price, or 7 1 .4. 


Figure 7: Session 1 Pricing Rule 



To assist readers in visualizing the proposed clock auction, the authors have created a flash 
clip that demonstrates the major features of the described auction. The flasli clip can be accessed 
at http://wwvv.fcc,gov/osp/projcc!s/unlicensed.html. 
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6 The Mechanism Design Problem 

6.1 Provision Points and ‘Tree Riding” 

There are several reasons why a marlcet may fail to allocate different license regimes to 
blocks of spectrum in an efficient manner. One general source of market failure is the 
unwillingness of bidders to reveal the true value they place on a particular license regiinc.^^ A 
major cause of under revelation in the cuircnt example is free riding behavior involving 
unlicensed operations. The economies arc straightforward. Spectrum designated to unlicensed 
operations provides an alternative means by which users can access the Internet. Unlicensed use 
makes it possible for Internet users and entities (c.g., Google, Microsoft, Yahoo) that wish to sell 
access to such users to advertisers to do so witlioul the possibility of paying a fee to an 
intennediary (c.g., Verizon, Comcast). Because of the common pool resource nature of spcctium 
designated to unlicensed use, the benefit that a given firm receives from expending the effort to 
avoid such a fee extends to every U-Type firm. The ability of a given finn to benefit from the 
actions of another firm introduces a public good aspect to the economic problem. In the current 
context, although it is in every U-Type firm’s interest to have spectrum designated to unlicensed 
use, any individual U-Type firm has an incentive to “free ride” off the bids of others bidders in 
an attempt to maximize its own profits. If a significant number of U-Type firms elect to free 
ride, then the efficient designation of spectrum to licensed and unlicensed operations may not 

24 

occur. 


Although not unique to this problem, there arc other reasons why a market may “fail.” One reason is the existence 
of non-competiilvc prices in the retail service market. The price signals generated by a market reflect the 
willingness of buyers and sellers to complete a trade. If the expressed willingness to trade is the result of 
competitive forces, the price signals generated in llie market w'ill themselves be competitive and will, thus, 
efficiently allocate resources. One instance where the willingness to trade is too high is when a buyer wishes to 
acquire an asset, in pan, because it wishes to avoid having the asset employed by a competitor. In this instance, the 
willingness of the buyer to trade, as measured by the value the buyer places on the asset, is inel'fkicnily high. This 
reasoning points to a possible inefficiency in the use of market forces to guide the licensing rule detemiination 
process. In particular, if the value liiat L-Type bidders place on spectrum is driven largely by the profits they would 
cam from not having the spectrum in the hands of a competitor, an auction outcome that relies on market prices to 
guide the licensing rule determination process may not lead to the eftlcicnt outcome. 

There are several possible .solutions to the problem. One solution involves preventing L-Type bidders from 
participating in the market process. This can be achieved by establishing a spectrum cap that limits the amount of 
spectRim each licensee may own in a given geographic .Another approach involves allowing the firm to 

participate in the market, but discounting the finn’s bid by an amount equal to the value the finn places on owning 
the asset for purely anticompetitive reasons. 

Notwithstanding the public good aspect to spectrum acquisition costs for unlicensed bidders, these bidders may 
also compete with each other for retail customers. 
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111 many public good problems, free riding behavior is a dominant strategyC^ In particular, 
it is welfare maximizing for the fimi or agent to refrain from engaging in behavior that promotes 
the welfare of the group indepencienl of the behavior of the other firms. Tliis is so because the 
cost of contributing to the welfare of the group always exceeds the private benefit from doing 
so.‘* In the current public good problem, however, it is not a dominant strategy for any one U- 
Type finn to always “frec-ridc” off a U-Type bidder’s efforts to have a given band of spectrum 
allocated to unlicensed use.’' 

One distinguishing feature of the current problem is the existence of a “provision point.”^* 
A provision point is the minimum aggregate contribution users must collectively make in order 
for any given user to obtain value from his/her contribution,^'^ In the current context, in order for 
a single block of spectrum to be designated to unlicensed operations, the sum of the bids 
submitted by U-Type bidders must exceed the lowest bid submitted by the L-Type bidders. This 
bid represents for U-Typo bidders the provision point for that first block of spectrum. 
Importantly, the provision point represents a Nash equilibrium since any unilateral deviation 
below the provision point value is unprofitable for the contributors. 

The likelihood that an equilibrium without significant free riding will bo achieved is 
increased as a result of the so-called “give back” option at work in the current economic 
environment. In a typical public good problem, a player’s payoff is often reduced by the amount 
of his/her contribution, independently of whether other parties have made a contribution. In the 
current example, a contribution by the U-Type bidder only reduces his/her payoff if the sum of 
the U-Type bids exceeds the provision point. A similar effect is achieved when organizations 


- The classic example of an inefficient dominant strategy equilibrium is the “prisoners’ dilemma,” in which each 
prisoner has an incentive to confess even though their combined welfare is maximized if neither confesses, 

A variety of experimental studies have shown that even in instances w'here, according to game theory, free riding 
behavior is a dominant strategy, individuals fail to behave in such a manner. See Marweil, O., and R. Ames { 1 979). 
“Experiments on the Provision of Public Goods: Resources Interest, Group Size, and the Free-Rider Problem.” 
American Journal of Sociology’ 84(6): 1 335-60, Isaac, M, i. Walker, J., and S. Thomas, “Divergent Evidence on Free 
Riding; An Experimental Examination of Possible Explanations,” Public Choice 43( 1 ): 1 1 3-49. 

■’ In this case, the public good problem is more closely related to two other well knowm game situations. In the 
game of “cltickcn” both players want to follow aggressive strategics as long as their opponent is expected to be 
pas.sive. Nevertheless, the equilibrium outcomes call for only one, but not both of tlie players to be aggressive. In a 
somewhat different game known as the “battle of the sexes”, one player wishes to attend an event (e.g. a boxing 
match) and die otlicr player wisher to attend a different event (e.g. a ballet), In sjiitc of these preferences, both 
players would rather go to the same event rather than different ones. In both “chicken” and “battle of the sexes” 
there arc multiple Nash equilibria, which arc welfare superior to the “free riding” equilibrium which also exits in 
these eases. 

The role of a provision point in public good problems is discussed in detail by John Ledyard. “Public Goods: A 
Survey of Experimental Research," in Handbook of Experimental Economics, edited by J. Kagcl and A. Roth, 
Princeton University Press 1995, 

Marweil and Ames ( ! 979) were the first to introduce the notion of a provision point in a public good experiment. 
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conduct fund drives under the rule that the public good will not be provided unless a certain 
minimum level of funding is achieved. By reducing a U-Type bidder's risk of making a 
contribution, the give back option can be expected to increase the contributions made by such 
bidders.’” However, the give back option and provision point features may not always lead to 
the efficient outcome. Both features give rise to multiple Nash equilibria when participants need 
contribute only a portion of the value they place on having a public good provided. The 
existence of multiple equilibria may create an important coordination problem because 
participants will typically have differing equilibrium preferences.’' Tlie non-dominance of a 
pure free-riding behavior and the existence of multiple equilibria can be demonstrated using the 
parameters included in the Session I experimental set-up (reproduced in Table I below). 

6.2 Nash Equilibria 

Economic theory predicts that, at a minimum, participants in a mechanism design problem 
will rationally select bidding strategics that arc sustainable as Nash equilibrium outcomes. In the 
context of a spectrum auction, a Nash equilibrium represents a set of bidding strategics such that 
no bidder can expect to increase his or her payoff by following a different bidding strategy, 
assuming that every other bidder contimies to play their equilibrium strategy. Tn the absence of a 
strictly dominant strategy for each bidder, there can in general be a large number of Nash 
equilibria. A full description of these equilibria depends on a detailed description of the 
inftmnation available to each bidder about the auction mechanism itself and each bidder’s beliefs 
about the private valuations of all rival bidders. In a set of auction experiments to be described 
later, experimental subjects wore told the rules of the auction and their individual assigned 
valuations, but were given no information about other subject’s valuations other than the total 
number of subjects participating. Suppose, contrary to this experimental setup, that each bidder 
has complete information about the number of other bidders, the type (i.c. liccnscd/unlicenscd) 
of each bidder, and each bidder’s true valuation. In the remainder of this section we will show 
that under these assumptions it is possible to enumerate the full set of Nash equilibrium 
outcomes. 


Experimental evidence indicates that the “give back” option has the effect of increasing contribution rates in some 
public good environments. See Isaac, M, D. Sebmidtz, and J. Walker (1989) “The Assurance Problem in a 
Laboratoiy Market," Public Choice. 62, 217-236. 

See Isaac, Schmidtz, and Walkcr(1989)f»/?c//. 
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In the experiments, the auction was conducted as a particular type of “clock auction” as 
described above. The tested clock auction can be shown to be strategically equivalent to a sealed 
bid auction in which each bidder submits two bids - one for the first unit of spectrum acquired 
and a different bid for the second unit. In the experimental set up, the clock price started at 10 
and advanced in units of 1 0. In order to simplify the present analysis it will be assumed that bids 
can be submitted in any integer units, so that the minimum bid increment is equal to 1 . As in the 
experiment, the market clearing price is equal to either the highest rejected bid for licensed use 
or the highest rejected aggregate bid for unlicensed use, whichever is the highest. Winning 
licensed bidders pay this price, while each winning unlicensed bidder pays an amount 
proportional to his actual bid, such that the sum of the unlicensed prices add up to the market 
clearing price. The values assigned in Session 1 of the experiments arc shown in Figure 2 above 
and Table I below. 


Table 1: Assigned Valuations in Session 1 of the Experiment 


Bidder 

Subject Type (L/U) 

Value Unit 1 

Value Unit 2 

A 

L 

400 

250 

B 

L 

300 

200 

C 

U 

120 

80 

D 

U 

120 

o 

QC 

E 

u 

60 

40 

F 

u 

60 

40 

G 

u 

40 

20 

H 

V 

40 

20 

Sum C - H 


440 

280 


Assuming complete information, there arc a large number of Nash equilibria in the auction 
game, one of which is shown in Tabic 2. In this equilibrium, licensed bidders submit winning 
bids for three of the four licenses, and the remaining block of spectrum is awarded to unlicensed 
bidders collectively. The market price is determined by the highest rejected bid, which in this 
ease is made by both licensed bidder B and collectively by unlicensed bidders C through H.’’ 


’■ We will demonstrate later that the efficient allocation cannot be sustained as a Nash equilibrium if all bidders bid 
their true values. However, it will also be shown that the ctficient allocution can be sustained as an equilibrium with 
different bidding strategies. 
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Table 2: An Example of Nash Equilibrium 


Bidder 

Bid 1 

Bid 2 

Price 

Surplus 

A 

400 

250 

200 

250 

B 

300 

200 

200 

100 

C 

56 

55 

55.72 

64.28 

D 

55 

55 

54.73 

65.27 

E 

27 

27 

26.87 

33.13 

F 

27 

27 

26,87 

33.13 

G 

18 

18 

17.91 

22.09 

H 

18 

18 

17.91 

22.09 

Sum C - II 

201 

200 

200 

240 


To verify that the bidding strategics shown in Table 2 represent a Nash equilibrium, one 
needs to show that no bidder can unilaterally benefit by changing either one of its bids. Given 
the bids in Table 2, bidder A wins 2 units: bidder B wins 1 unit; and the unlieensed bidders 
together win 1 unit. Bidder B’s bid for a second unit and the combined bids of bidders C - H for 
a second unit tie as extra-marginal (rejected) bids equal to 200. These bids establish the market 
clearing price. No winning bidder can gain by either increasing its bid for the first unit of 
spectrum (since it is already winning and the market price is determined by the tie bids for a 
second unit of spectrum) or reducing his/her bid for that unit (since caclt bidder gets positive 
surplus for each unit won, and reducing a bid can only result in the loss of that surplus). If 
bidder B increases its bid for the second unit to 202 or greater, it will become a winning bidder, 
but it will have bid above its true valuation, and will therefore be worse off.’’’ Since bidder B’s 
second bid is tied with the second aggregate bid of C - H, bidder B cannot change the market 
price by reducing its bid for a second unit of spectrum, and therefore cannot increase the surplus 
attained for the first unit. 

None of the unlicensed bidders C - II can benefit by unilaterally reducing their bid for the 
first unit of spcctnim, since doing so would convert their collective bid into a losing bid (or tie 
for losing) which would result in forfeiting the surplus each bidder obtains. Similarly, none of 
the unlicensed bidders C - H can benefit by unilaterally increasing their bid for a second unit of 
spectrum. In order to displace bidder A ’s winning bid for a second unit and, in so doing, obtain a 
second block of spectrum for unlicensed designation, the unlicensed bidders must increase their 
aggregate bid to 251 or more. Such a bid would increase the market clearing price to 250, 

’’ If’B bids 20] for a second unit it will win with a 50% probability assuming iliat tics are settied by a coin toss, and 
Ibis will also result in a loss of surplus. 
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tlicreby reducing by 50 the surplus that any individual bidder obtains on their first block of 
spectrum. This reduction in surplus exceeds the 30 units of surplus (i.e., 280 - 250) such bidders 
collectively would obtain from having a second block of spectrum designated to unlicensed 
operations. 

There arc a large number of Nash equilibria for the auction game described in Table 1. 
These equilibria can be sorted into three dilTercnt “Types” according to the number of blocks of 
spectrum which arc won collectively by the unlicensed bidders. A “Type I” equilibrium, as 
represented in Table 2, results in three blocks of spectrum being designated to licensed 
operations and one block to unlicensed operations. While their quantitative bids may differ 
significantly, all Type I equilibrium strategies have the following characteristics. 


1. Bidder A bids an amount for both units I and 2 of speclnim that is large enough such that 
no unlicensed bidder has an incentive to raise his/her bid for a second unit. 

2. Bidder B bids an amount for the first unit that is large enough such that no unlicensed 
bidder has an incentive to raise his/her bid for a second unit. Bidder B bids exactly 200 
for the second unit. 

3. The six unlicensed bidders place bids for a first unit that sum to exactly 201, and bids for 
a second unit that sum to exactly 200. 

4. Total surplus for licensed bidders A and B is 250 and 100 respectively. Collective total 
surplus for bidders C through H is equal to 240. 

5. Auction revenue is equal to 800 (i.e., 4 x 200). 

6. Total surplus is equal to 1390. 

In a Type 2 Nash equilibrium, the two licensed bidders win all four blocks of available 
spectrum. In this ease, each of the unlicensed bidders individually attempts to free ride, with the 
result that no spectrum is allocated to their use in spite of their high collective value for it. 
Suppose, for example, that each unlicensed bidder places a bid equal to zero. The licensed 
bidders could then place any bids greater than or equal to 120 (the highest valuation of an 


Since bidder B and the unlicensed bidders C - H both win one unit of .spectrum, the market price Is determined by 
the higlicr of tiicir bids for the second unit. If these bids are not identical, then the bidder placing the higher bid 
would prefer to reduce that bid by a small amount in order to reduce the market price. If these bids are equal and 
less than 200, it follows that any unticen.sed bidder could have increased surplus by reducing its bid for their first 
unit of spectrum, and bidder B could also benefit by increasing her bid for the second unit to any amount less than 
2t)0. The smallest possible equilibrium bids by A and B in an equilibrium depend on the particular equilibrium bids 
of C H for the second unit. If bidders C ■ - H bid as shown in Table 2. then a simple algebraic argument shows 
each of tlicse bids must be greater than 225 in order to prevent the highest value unlicensed bidders (C and D) front 
unilaterally increasing Iheir bid.s in order to gain a second unit of spectrum for unlicensed ii.se. 
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unlicensed bidder for a unit of spectrum) for both units of spectrum that they desire. In this ease, 
the market price would be equal to zero, and no licensed or unlicensed bidder could unilaterally 
increase their surplus by changing their bid. As in the case of Type I equilibria, there arc an 
large number of Type 2 equilibria, which all have the following characteristics. 

1. Bidders C - H collectively bid an amount less that 200 (bidder B’s value for a second 
unit of spectrum) for each unit of spectrum. The losing bid for the first unit of spectrum 
determines the market price. 

2. Bidders A and B bid an amount for both units of spectrum that is high enough to make it 
unprofitable for an unlicensed bidder to bid for a second unit. 

3. Total surplus for licensed bidder A is 650 minus twice the market price, while total 
surplus for bidder B is 500 minus twice the market price. Collective total surplus for 
bidders C through H is equal to 0. 

4. Auction revenue is equal to the highest collective bid of C - H multiplied by 4. 

5. Total suiplus is equal to 1150. 

Finally, there exist Type 3 Nash equilibria which sustain the efficient allocation. That is, the 
two licensed bidders each win one block of spectrum, and two blocks of spectrum arc designated 
to unlicensed operations. Unlike Type I and Type 2 equilibria, Type 3 equilibria require that 
some bidders bid above their true valuations.’’ As an example, suppose that bidders A and B bid 
their true valuations for the first unit of spectrum, and that both bid 250 for the second unit of 
spectrum, which is equal to A’s true value and greater than B’s true value, Suppose in addition 
that the unlicensed bidders collectively bid 251 for both units of spcctnam, with each bidder 


’’ Suppose that ttnliccfiscd bidders C through H place winning bids for two units of spectrum and that the remaining 
two units are both won by licensed bidder A at bids less than or equal to A's true value. Then bidder B must have 
placed bids .such that the market price is less than or equal to 250 (bidder A’s value for the second unit). It then 
follows that the collective bids of C H for both winning units must also be less than or equal to 251, since 
individually each bidder has an incentive to reduce its bid in order to reduce its share of the market price as long is 
the collective bid is still winning. But now, bidder B would prefer to increase its bid for the first unit to any amount 
grcaicr than 251, w hich would allow B to win that unit at a market price that would remain less than or equal to 251, 
Now suppose that bidders A and B each win exactly one unit of spectrum. In this case. A and B mtist place 
identical bids for their second unit of spectrum, since othenvise, the bidder placing the higher bid would prefer to 
lower that bid in order to reduce the market price (and increase the surplus on the winning bid for the first unit of 
spectrum). If all bids are less than or equal to true values, the resulting market price must be less than or equal to 
200. As before, the unlieensed bidders must collectively bid an amount less than or equal to 201. In this case, 
bidder A vvould prefer to increase its bid to anything greater than 201, which would allow it to win a second unit at a 
market price less than or equal to 201 . 
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bidding less than or equal lo his or her value/’’’ Given these bids, neither A nor B would want to 
increase their bid for a second unit lo an amount greater than 251, since doing so would result in 
winning at a market price greater than cither bidder’s value. Similarly, neither A nor B can 
benefit by unilaterally reducing their bid for a .second unit, since doing so would not change the 
market price. While these bids formally represent a Nash equilibrium, we note that wc can find 
no compelling reason to believe that bidders A and B would choose to place bids for a second 
unit of spectrum in this manner. 

All Type .3 equilibria have the following characteristics. 

1. Bidders A and B bid any amount greater than 250 for the first unit of spectrum. 

2. Bidders A and B place identical bids less Ilian or equal to 250 for the second unit of 
spectrum. Tlicsc bids determine the market price. 

3. Bidders C through H collectively hid any amount greater than 250 for both units of 
spectrum. 

4. Total surplus for bidder A is 400 minus the market price and for bidder B is 300 minus 
the market price. Collective total surplus for bidders C - H is equal to 720 minus twice 
the market price. 

5. Auction revenue is equal to the market price multiplied by 4. 

6. Total surplus is equal to 1420. 

While each type of equilibrium permits a large number of equilibrium bidding strategies, the 
total surplus and the suiplus for each bidder depend only on the bids of the extra-marginal 
bidders which determine the market price. These results are summarized in Table 4. 


This is possible since the values for the second unit sum to 280. 

It can he dcmonslraicd that any strategy in which a player bids above her value is weakly dominated by an 
aitemative strategy in which the bid is equal to the value. Weakly dominated strategies cannot be eliminated as 
equilibrium outcomes, but they are in some cases rejected by a process of iterative cliininalion of dominated 
siralegics. 
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Table 4: Summary Results of Nash Equiliria for Session 1 Valuations 



Market Price (P) 

A Surplus 

B Surplus 

C - H Surplus 

Total Surplus 

Type 1 

200 

250 

100 

240 

1390 

Type 2 

P< 200 

650 - 2 P 

500 - 2 P 

0 

1 150 

Type 3 

P > 250 

400 -P 

300 -P 

720 - 2 F 

1420 


Given the substantial difference in total surplus across the three equilibrium types, an 
important question is which equilibrium type market participants will settle on. Note that 
licensed bidders A and B unambiguously prefer Type 2 equilibria while unlicensed bidders C - 
H unambiguously prefer Type I equilibria,^* Nevertheless, game theory does not shed light on 
which type of equilibrium is most likely. In the following section we examine the equilibrium 
oulcomcs selected by market participants in two different experimental environments. 

7 Economic Experiments 

A series of 34 separate auction experiments were conducted, 13 of which were conducted 
under the Session One valuation set, while 21 were conducted under the Session Two valuation 
set. The infonnation that subjects had regarding the economic environment was limited. Each 
of the subjects knew their own valuations, the total miinber of subjects in the experiment, the 
total number of available blocks of spectrum and that each subject had a demand for exactly two 
blocks. Subjects were unaware of the number of participants that preferred licensed versus 
unlicensed use, as W'cll as the value each subject placed on having one or two blocks of spectrum 
designated to a given license regime. 

To induce behavior reminiscent of the naturally occurring environment, subjects earned 
profits based on their performance in the experiment. In particular, subjects were paid an 
amount that is equal to the difference between the value they placed on having spcctmm 
allocated to their preferred use minus the price they paid to access spcctaim on that basis. 
Therefore, continuing the example of section ,3.2 (which assumes truthful bidding). Bidder C 
would earn 51.8 (i.c,, 120-68.2) from having one block of spectrum designated to unlicensed 
operations, and would earn an additional 8.6 (i.e,, 80 - 71,4) from having a second block of 
spectrum allocated to unlicensed operations. Importantly, in the experimental framework, a U- 
Type bidder has the option to bid less than his or her value, or even to not submit a bid in the 

No bidder prefers a Type .1 cquilihriiim. Auction revenue and total .surplus are highest in this type. 
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auction, deciding instead to simply frec-ridc off the bids submitted by other U-Type bidders. In 
such a circumstance, if the spectrum is allocated to unlicensed operations, the bidder is not 
allocated a cost sliarc and thus, earns an amount equal to his/her assigned valuation for that 
spectrum block. 

The experimental results reveal that the Type I equilibria arc approximately attained in a 
large number of experimental sessions. In one session, the final experimental bids arc shown in 
Table 5 along with the prices paid and surplus earned by each subject. While the unlicensed 
bidders somewhat overbid for the first unit of spectrum, by collectively bidding 260 instead of 
201 , in all other respects, the experimental bidding conforms exactly to a Type 1 equilibrium. 


Table 5: Bids Submitted in Session 1 of the Experiment 


Bidder 

Bid 1 

Bid 2 

Price 

Surplus 

A 

460 

240 

200 

250 

B 

300 

200 

200 

100 

C 

80 

80 

61.34 

58.46 

D 

100 

60 

76.92 

43.08 

F, 

20 

20 

15.38 

44.62 

F 

10 

10 

7,69 

52.31 

G 

20 

10 

15,38 

24,62 

11 

30 

20 

23.08 

16.92 

Sum C - M 

260 

200 

200 

240 


Summary results for all experimental sessions are shown in Table 6. Tliese results show 
that Type 1 equilibria were obtained in the vast majority of experimental auctions. For example, 
in 28 of the 34 auctions (i.e., 82%), the competitive process resulted in one spectrum block being 
designated to unlicensed use. In comparison, in only two out of the 34 auctions (i.e., 6'Ki) did the 
competitive process lead to all four blocks being designated to licensed operations (Type 2 
equilibria). Finally, in four out of the 34 auctions (i.e., 12%), two spectrum blocks were 
designated to unlicensed use, which was the efficient allocation. 

Consistent with the observation that Session 2 valuations presented a greater coordination 
challenge for U-Type bidders than Session 1 valuations, U-Type bidders were always able to 
coordinate their bids in the Session 1 valuation environment so that at least one block of 
■spectnira was allocated to unlicensed operations. In contrast, there were two instances in w'hich 
U-Typo bidders were unable to coordinate their bids under the Session 2 valuation environment 
so that no blocks were allocated to unlicensed operations. 
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Table 6: Experimental Results 



Average 

EfficiencY 

Number of Blocks Designated to 
Unlicensed Operations 
(Efficiency) 

Total 

Number of 
Auctions 



0 Blocks 

1 Block 

2 Blocks 


Session 1 

0.95 

0 

(.82) 

11 

(.98) 

2 

(1.0) 

13 

Session 2 

0,95 

2 

(.80) 

17 

(.99) 

2 

(T.O) 

21 


The inability of the mechanism to achieve a higher efficiency value is due, in part, to the 
incentive U-Type bidders have to strategically reduce their demands for the second block of 
spectrum. It is well known that in instances where bidders have multi-unit demands and a 
simultaneous ascending-bid auction with uniform pricing is employed to allocate items, bidders 
can find it in their mutual interest to reduce demand in an effort to maximize their profits.” 
Such “demand reduction” w'ould be profitable if the gain from a lower price for the buyer’s “n”- 
infra-marginal units is greater than the profit it would earn from “n+1” infra-marginal units. In 
the current example, U-Type bidders would earn greater profits if they collectively failed to bid 
for a second block of spectrum electing, instead, to have the market generate a lower market 
clearing price. 

The average efficiency obtained under each session valuation environment was 95%. .In 
evaluating the performance of the market, it is important to recognize that the lower bound for 
the assignment efficiency is the level of efficiency obtained when zero blocks of spectrum are 
assigned to unlicensed operations. As shown, the efficiency of the market when zero blocks of 
spectrum arc assigned to unlicensed operations is 82% under Session 1, and 80% under Session 
2 . 

8 Concluding Comments 

One of the more important spectrum management problems the FCC faces involves whether 
to designate spectrum to cither licensed use or unlicensed operations. Spectrum designated to 
unlicensed use is made freely available for uses which comply with appropriate tcclinical 

Such an cftcct is referred to as strategic demand reduction. For a discussion of strategic demand reduction in FCC 
spectrum auctions, see Weber, Robert, { ) 997) “Making More With Less. " Journal of Economics and Management 
Siralegy. Vol. 6. pgs. .529-.54S. 
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standards. Spcctaim allocated to licensed use grants the owner of the license the right to exclude 
non-payers from using the spectrum and is generally awarded to private parties through an 
auction mechanism. The FCC and other regulatory bodies attempt to solve this problem through 
an administrative process. However, such a process has some important limitations, not the least 
of which is that it often is based on the reported needs of interested parties. One method of 
reducing the incentive tliat parties have to exaggerate the value they place on a given set of 
license rules involves creating a market for such rules in wliieh participants bid to have their 
license rule needs met. By reducing the incentive that interested parties have to misrepresent 
their economic interests, this approach may substantially improve the efficiency of the licensing 
process. 

We examine the feasibility of using a market mechanism (i.c., a “clock auction'’) to 
determine, based on the bids submitted by market participants for the corresponding licensing 
nilcs, the efficient allocation of a given amount of spectrum botw'ccn licensed and unlicensed 
operations. One general source of market failure is the unwillingness of bidders to reveal the 
true value they place on a particular license regime. A major cause of under revelation in the 
CLin'cnt instance is “free riding” behavior involving unlicensed operations. If a significant 
number of bidders that wish to see spectrum designated to unlicensed operations free ride on the 
bids made by other similarly-interested bidders, then the efficient designation of spectrum to 
licensed and unlicensed operations may not occur. 

This study created an economic model that was designed to stress test whether our market 
approach could achieve the efficient assignment of license rules to four spectnjm blocks. 
Assuming complete information, analyses demonstrate that there arc a large number of Nash 
equilibria in the auction game. Economic experiments were conducted to determine whether 
bidders had a tendency to settle on equilibria tlial achieve the efficient designation of spectrum to 
licensed and unlicensed operations. The results of the experiments show that in 28 of the 34 
auctions, the competitive process resulted in one spectrum block being designated to unlicensed 
operations. In addition, in four of the .34 auctions (i.e., 12%), two spectrum blocks were 
designated to unlicensed use, which was the efficient designation. The inability of the market 
mechanism to achieve a higher efficiency value is due, in part, to the incentive U-Type bidders 
have to strategically reduce their demands for the second block of spectrum. Indeed, in the 
current example, U-Type bidders w'ould earn greater profits if they collectively failed to bid for a 
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second block of spcctium electing, instead, to have the market generate a lower market clearing 
price. 
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Mr. Shimkus. While I do that — my question will go to Mr. 
Guttman-McCahe — what do you think of the unlicensed provisions 
in the Republican staff draft which are based upon the document 
I just entered in the record? 

If a coalition advocating unlicensed use cannot outbid a single 
wireless carrier for a particular band or spectrum, doesn’t that sug- 
gest the particular spectrum is more useful for licensed services? 
If the particular spectrum is better suited to unlicensed use, as in 
Mr. Calabrese’s — ^your opening statement kind of addressed this — 
wouldn’t the people who support that be able to pull enough capital 
to free that up? And this goes into my opening comment. The debt 
is the threat, and isn’t spectrum too valuable to give away for free, 
especially in this economy? 

Mr. Guttman-McCabe. Thank you. Congressman. 

This is an extraordinarily difficult question and issue. At CTIA, 
we believe unlicensed needs to be part of the solution. It currently 
is part of the solution, and we look at it. Yet if I take off my CTIA 
hat and I put on my economist hat, which is what I was for half 
a dozen years before I went to law school, I recognize the conflict 
of societal good being auctioned on one hand and being given away 
on another hand. 

And I think that issue is further complicated when you look at 
incentive auctions and that the incentive auction and the prices 
that are brought from those auctions, from the licensed bidders, 
would be used to clear spectrum that would then be given to other 
companies. So it becomes incredibly complicated once you begin, 
from an economics, perspective to look at that. 

I think we need to at least consider what other mechanisms are 
out there, recognizing — obviously, absolutely recognizing the impor- 
tance of unlicensed. So we are looking at the discussion draft from 
the chairman. But it is a complicated issue. 

Mr. Shimkus. It is. And I am pretty intrigued by it, because I 
do think you get the benefits of both. You do get the free use to 
be able to go in places where it is not there but at a return. 

I am going to end, because my time is fastly ending here, and 
just again highlight to my friends in public safety that one of the 
things that Congresswoman Eshoo and I are trying to do is under- 
stand that, as we go to new technologies, there is going to be a cost, 
and I would submit that what Anna and I are doing is to make 
sure we have the ability to help you g:et there. 

Now, where Anna and I disagree is that I think we do that by 
auctioning and getting money, with your friends behind you. We 
have had these discussions before. And that is where we really 
want to get to, is the financial considerations. 

With that, I yield back my time. 

Mr. Walden. I thank the gentleman. 

Obviously, putting this unlicensed spectrum issue in the bill 
brings it to the floor, and we can have this debate and discussion 
and find out what the best course of action is. 

I turn now to the gentleman from California, Mr. Waxman, for 
5 minutes. 

Mr. Waxman. Thank you very much, Mr. Chairman. 

Mr. Moore, I was taken by surprise by one of the statements you 
made. It caught my attention. You said that, if passed into law as 
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currently written, the Republican draft would leave public safety 
worse off than it is today. That is alarming. Because our primary 
goal is to address the difficult problem of making an interoperable 
nationwide broadband national communications network a reality, 
and the last thing any Member wants is to make things worse. 

Can you explain this concern in more detail? How would the Re- 
publican discussion draft make things worse than it is today for 
public safety? 

Mr. Moore. Certainly, Congressman. Thank you. Congressman. 
I thought I was beyond the day that I could surprise any member 
of Congress, but I appreciate that. 

It is not my intention to alarm anybody with the statement other 
than to say a couple of things. 

Number one, as the proposed majority draft reads, it talks about 
suspending any future 700 narrow band deployments. There are a 
number of jurisdictions around this country, their existing land mo- 
bile radio systems are end-of-life today, and they need to be re- 
freshed, and they are in the process of doing that. 

We cannot basically stop those processes now. That would be the 
equivalent of saying to large swaths of our country, we can’t protect 
you. That is not going to happen. I just can’t see that. And I don’t 
think that is the intent of the draft. So, again, without much dis- 
cussion with the membership to talk about that, I think we would 
find ourselves in a difficult spot. 

We also do believe that auctioning the D-block will make us less 
safe. Now, current law does say that. We acknowledge that. But we 
believe definitely if we move forward and stop all deployments — 
planned deployments of 700 in the narrow band in the short term, 
it will make America less safe. 

Mr. Waxman. Do you have any specific thoughts about how the 
draft might be modified to address your concern? 

Mr. Moore. I think there are a couple of things. Obviously, re- 
allocate the D-block to public safety, which would be extremely 
helpful, and we would be grateful. 

Mr. Waxman. That comment did not take me by surprise. 

Mr. Moore. But, also, the notion that the current 700 systems 
that exist today and those that are in the pipeline are critical to 
keeping us safe today. And the reality is it may be 10 years, 12 
years down the line that we may be able to migrate some of those 
to broadband, but that is not today, and that is not in the near 
term. 

Mr. Waxman. Dr. Cramton, in your testimony you emphasize 
that Congress should focus on basic principles in enacting legisla- 
tion to authorize incentive auctions. You say the easiest mistake 
Congress can make is to prevent the FCC from adopting the best 
auction design by including auction details and other restrictions 
in the enabling legislation. This is consistent with what we have 
heard from other economists that have testified before this sub- 
committee and was the central message in the 112 economists’ let- 
ter sent to President Obama. 

How do you balance your suggestion with broadcaster concerns 
about the structure and shape of the auction? You want Congress 
to list principles, but the broadcasters want specific protections. Do 
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you think there is a middle ground we can all agree on and do ei- 
ther of the discussion drafts get there? 

Mr. Cramton. Well, I hope there is a middle ground, but I do 
think that you have to be very careful in thinking about all these 
issues. There are a lot of things that interact in the auction design, 
so I do think that there are — in addition to the broad principles, 
one could introduce in the legislation assurances — ^basic features 
that assure the major stakeholders that they will be treated fairly. 
So that can be done. 

A lot of it are intricate details, such as one thing that really pro- 
tects people in an auction are bid deposits to make the bids binding 
commitments. That is very important in an auction. That sort of 
detail is clearly left for — the setting of bid deposits is left set by the 
expert. However, the provision for these kinds of instruments to be 
put in place in the final rule is I think the sort of thing that the 
stakeholders are looking for. And that can be done. It is a delicate 
business. 

Mr. Waxman. Let me ask one of the stakeholders. Senator Smith, 
how do you respond? 

Mr. Smith. Well, Mr. Chairman, it just really is important to us 
that, as you balance the public safety component, that the first in- 
formers not lose their business model. What that means is the con- 
tours. And if the FCC is unfettered and able to move contours as 
they will, you are affecting 40 percent of the TV stations across this 
country. There will be blackouts. There will be people left out. 

We think if you can protect our contours, there will still be those 
who volunteer, there will be spectrum available, but you won’t 
damage in a permanent way an industry that many Americans, a 
rising number of Americans but particularly disadvantaged Ameri- 
cans, economically disadvantaged Americans, will not be denied 
free over-the-air television. 

Mr. Waxman. Thank you. 

Thank you, Mr. Chairman. My time has expired. 

Mr. Walden. I thank the gentleman. 

I now recognize the gentleman from Ohio, who was here when 
the gavel fell, apparently, Mr. Latta, for five. 

I would just tell our members, too, that they anticipate votes on 
the House floor sometime to be called between 10:45 and 11:00 and 
that we would not walk off the floor until 1:30, which makes it 
really unlikely we would resume this hearing. So to the extent we 
can move through the questions, that is the latest news. 

Mr. Latta. Well, thank you, Mr. Chairman; and again thanks for 
our panel for being with us today. 

I am a true believer in the incentive auctions, especially within 
the bill. I have a piece of legislation out there to auction on the 
spectrum. 

But I do find it interesting, especially in Senator Smith’s opening 
remarks, I think everyone out there, when you have to say “truly 
voluntary” — and I put that in quotation marks — I think there is 
some mistrust for some reason around Washington that things that 
are voluntary aren’t truly voluntary. That is why I think it is very, 
very important that we make sure that it is truly voluntary and 
we don’t have to put those quotation marks around what we want 
to do around this place. 
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If I could, moving right along, on page 3, Mr. Cramton, of your 
testimony, you cite that there are three good features of the draft 
legislation that are worth mentioning; and you go on to say that 
the draft does not impose restrictions on which broadcasters can 
participate in the auction. Restrictions of this form would destroy 
competition in the reverse auction among broadcasters. 

Can you expound a bit upon how the reverse auction work will 
work under the incentive auctions provided under the bill? 

Mr. Cramton. Sure. Essentially, it is a two-sided auction, so we 
need competition on both sides. One important aspect of the com- 
petition is on the supply side, from the broadcasters. 

So you come to a market like Washington, D.C. There is lots of 
different over-the-air broadcasters in Washington, D.C. They are 
put a simple question: You can stay on the air as is; you can turn 
over, say, half your spectrum, share with another; or you can com- 
pletely shut down your over-the-air business. Now, we need to have 
competition among those broadcasters in order to get a competitive 
price for the willingness to relinquish spectrum. Otherwise, they 
could exercise market power. 

We need the same thing on the demand side coming from the op- 
erators. This is why the competition and things like interoper- 
ability are really important. Because, right now, the industry has 
been moving towards a duopoly on the demand side, with the two 
dominant carriers commanding over 90 percent of the earnings in 
the industry right now. The small players, the regional players, 
and the smaller national players play a very important role in cre- 
ating the competition that creates the auction revenues on the de- 
mand side. 

Now, if we have got the competition on both sides of the auction, 
what that does is creates an enormous amount of value for the tax- 
payer and for society at large. So that is the goal, and that is why 
you have to be very careful with any provisions that you introduce, 
make sure that the provision is pro-competitive, rather than other- 
wise. Sometimes these things are subtle. 

Mr. Latta. Again, how do you think this is going to affect the 
revenue that the auction might produce? And, again, what is your 
estimate for what that might bring in? 

Mr. Cramton. Well, I can tell you that the demand is exploding 
on the demand side. So this is a few years off. It would take 2 
years — even if you pass legislation today, it would take probably 2 
years to line everything up and make it happen. By then, there is 
going to be much, much more demand than there is now as people 
discover the wonderful, amazing things that these phones can do. 
And as a result — and it is not just phones. It is tablets, everything. 

So, as a result, I am quite confident that it will command a very 
high price. That is what we are seeing in auctions around the 
world for the 4-G spectrum. I have been involved in many of the 
auctions in Europe and continue to be involved in those, and other 
countries are talking about them now as well. And the amounts the 
bidders are putting on the table, even in countries much, much 
smaller than the United States, are in billions. 

So I have to believe that this spectrum is going to be worth — if 
there is competition on both the supply side and the demand side, 
it is going to be worth tens of billions and possibly much, much 
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more. That is very important, especially given the debt problems 
that we are facing in our economy right now. 

Mr. Latta. Thank you very much. 

Mr. Chairman, in the interest of time, I will yield back. 

Mr. Walden. I thank the gentleman for yielding back. 

I turn now to Ms. Matsui from California for five. 

Ms. Matsui. Thank you, Mr. Chairman; and I would also like to 
thank the witnesses for being here today. 

I strongly support preserving unlicensed spectrum for American 
innovators, and an auction I believe will put American innovators 
and American innovation at a competitive disadvantage. I recently 
introduced legislation that will allocate additional spectrum at 5 
gigahertz to spur innovation and support the growing demand for 
Wi-Fi in this country. I thank the Ranking Members Waxman and 
Eshoo for including this proposal in their draft, and I look forward 
to working in a bipartisan manner on this moving forward. 

Mr. Guttman-McCabe, if the 5 gigahertz spectrum identified by 
the Republican draft were made available for auction, do you think 
there would be more than one wireless carrier bidding on it and 
how much revenue do you think auctioning this spectrum would 
generate? 

Mr. Guttman-McCabe. Congresswoman, I think when you look 
at spectrum above 5 gigahertz, our carrier licensees wouldn’t likely 
participate, because it is outside the sweet spot for mobility. So get- 
ting it up above 3 gigahertz is something that puts it sort of out- 
side the technology scope right now. 

The upside is it could be used for unlicensed, which, as I said 
earlier, is and will be part of the solution to moving data through 
our networks. 

Ms. Matsui. OK. Mr. Calabrese, what would the impact of Amer- 
ican innovation be if the unlicensed spectrum were to be auctioned 
off? 

Mr. Calabrese. As I mentioned earlier, I think it would be really 
a terrible blow when you look at all the things we have done with 
Wi-Fi, which nobody expected. When this was allocated for unli- 
censed, it was known as the junk band, because it was just for toys 
and baby monitors and things where the transaction costs were too 
high to have people go and get a license or buy a subscription. 
Then Wi-Fi grew up, and now we have — what is rolling out now is 
super Wi-Fi on the W white space channels. 

There is already talk — Ericsson, for example, has estimated that 
the Internet of things will be 50 billion devices by the end of the 
decade, almost all of that unlicensed. So there is just going to be 
tremendous innovation fueled that we can’t afford to sacrifice. 

I wish Mr. Shimkus were still here, because one response I 
would have to his point — and I think it was made otherwise — well, 
gee, shouldn’t we collect some money from companies that use unli- 
censed spectrum in creative ways? Of course, almost every work- 
place, every home, every business is using unlicensed spectrum, 
and that would be difficult. 

But even the ones that are most innovative at using it, if you are 
going to do that, don’t do it at the front end in a one-time auction, 
because — for all the reasons in my testimony, the free rider prob- 
lem, et cetera, that is not going to work. I mean, if you really need 
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money that badly, you can always put a device certification fee. 
There could be 20 cents on every chip or device that is certified for 
unlicensed. There are billions of them out there. But an auction is 
the worst idea. 

Ms. Matsui. Thank you. 

On the idea of governance, there is billions of dollars at stake in 
public funding and the safety of life and property at sake, and I 
think there is a wide agreement that governance is the absolute 
key to the success of the public safety broadband network. So there 
must be a national governance standard that ensures the primary 
goal of achieving a nationwide level of interoperability for the Na- 
tion’s first responders who are exercising the fiscal responsibility 
and technical and operational expertise demanded of this national 
asset. 

Mr. Moore, as an initial matter, please explain why you believe 
a national governance model is key to the success of this network 
and also why you might believe that our governance model might 
be better, and it is modeled on the S. 911. And I will say right up 
front, I don’t believe that the Republican draft provides the right 
type of governance for a project of this scope, complexity, and na- 
tional importance. 

I will let you answer the question. 

Mr. Moore. Thank you. Congresswoman. 

We do believe that a national governance piece is critical to mak- 
ing sure that this is deployed on a nationwide level. 

I will say this, though, that our vision would be, from a public 
safety standpoint and from the State and local government, is 
there needs to be local control and input into that governance. That 
has got to be a key piece. Hence, the number of seats on that par- 
ticular board needs to be there so that we have the requisite input. 

But the truth of the matter is when you are talking tens of bil- 
lions of dollars and you are talking about making sure that stand- 
ards are set on a nationwide level, you do need that nationwide 
presence, and we do believe, based on our experience locally, the 
model that is in the Democratic draft bill is what we would sup- 
port. And the same thing, it mirrors S. 911. 

Ms. Matsui. Thank you. 

Mr. Walden. I now recognize the gentlewoman from Tennessee, 
who will be I think our last questioner, because they called the 
votes. There are 18 of them. We will go to Mrs. Blackburn. 

Mrs. Blackburn. Thank you, Mr. Chairman. 

I promise that I will give you all the opportunity to submit in 
writing any further detail in the questions, but I do want to get a 
couple of things out here. 

Mr. Guttman-McCabe, to you first. The draft doesn’t call for any 
delineated timeline in these auctions except to say within 10 years 
and then within 5 years. As we go through this discussion draft, 
do you think we need more clarity, should there be more delinea- 
tion, and how will it help the market? And do you think that if we 
were to more clearly delineate the schedule, would it have a posi- 
tive or negative effect on the Treasury? 

Mr. Guttman-McCabe. Thank you. Congresswoman. 

I think the clearer you can be, the better. To the extent that you 
are recognizing and trying to derive benefits to the budget and 
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scoring, we understand that. But front loading this rather than 
back loading it will be better. Having a timeframe laid out as to 
when spectrum will come to market will be better. It will help our 
carriers, who will have to spend billions. 

Mrs. Blackburn. Let me interrupt you there, because I know 
there may be a couple of other questions that want to come in. 

Dr. Cramton, I want to bring you in on this discussion. The 
Upton-Walden draft precludes the FCC from imposing conditions. 
Waxman-Eshoo does not. I want to hear from each of you about 
what you think conditions will do to these auctions. 

We have had all these net-neutrality discussions. Professor 
Cramton, I have to tell you, it looks like you were against it before 
you were for it, or for it before you were against it. I have got your 
July ’07 and your February ’ll paper, and you take both sides of 
the issue when it comes to net neutrality and how you think it 
would affect the auction. So I think a little bit of clarification — do 
you still think that net neutrality conditions will increase revenues 
received from the auctions? That is what you laid out in your ’07 
paper. So you have been on both sides of that issue. 

Mr. Guttman-McCabe, I want to hear from you about the condi- 
tions and what you think. So very briefly. 

Mr. Cramton. Very briefly, respectfully, I haven’t been on both 
sides of the issue. Net neutrality, I have actually tried to stay away 
from that. In fact, the C-block in ’07, the issue was not net neu- 
trality. It was open access. And I was a big fan of open access at 
the time, and the bidders were big fans of open access at the time. 

Mrs. Blackburn. OK, let me then interrupt you and ask you to 
submit in writing some clarification. If you want to go back and 
look at these two papers and then provide us some clarity, I think 
that might help in informing the record. 

Mr. Guttman-McCabe. Dr. Cramton has mentioned numerous 
times — and I agree completely — about the need to drive competi- 
tion in the bidding, and we fully support that. We are concerned 
that adding encumbrances will do the exact opposite. 

Dr. Cramton suggested that the bidders like the open access re- 
quirement. The reality is there were two bidders on that license. 
If you go immediately next door to the other license, there were 50, 
60, 70 bidders. A bigger license with an encumbrance went for half 
the price. 

The most stark illustration is Los Angeles without the encum- 
brance — Los Angeles without the encumbrance sold for signifi- 
cantly more than the entire West Coast with the encumbrance, and 
the West Coast license was twice as big. So the non-encumbered li- 
cense drew multiple competing bids. 

Mrs. Blackburn. Senator Smith, I just can’t get let you go with- 
out asking you a question today. You mentioned the DTB chip, and 
I think it was last month at a hearing that one of your broad- 
casters raised a similar issue. So is NAB seeking a technology man- 
date that all mobile phones carry a mobile DTB chip? 

Mr. Smith. No, we are not seeking a mandate. 

Mrs. Blackburn. You are not seeking a mandate. I thank you 
for the clarification. 

I yield back. 

Mr. Walden. The gentlelady yields back her time. 
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I turn now to the distinguished gentleman from Michigan, Mr. 
Dingell, for 5 minutes. 

Mr. Dingell. Mr. Chairman, you are most courteous; and I 
thank you. 

To Senator Smith, these will be yes or no questions. 

Is it your understanding that the Federal Communication Com- 
mission’s national broadband plan recommends reallocating the 
120 megahertz of broadcast television frequencies for wireless 
broadband access? Yes or no? 

Mr. Smith. Yes. 

Mr. Dingell. Now, again. Senator, it is also true that the NAB 
has expressed grave reservations about granting the Commission 
unfettered authority to reclaim this much spectrum for fear of un- 
fair treatment to broadcasters, is that correct? 

Mr. Smith. Yes, that is correct. 

Mr. Dingell. Now, is it your understanding — well, let me say 
this. Detroit is the lOth-largest broadcast market in the country. 
It has 14 stations licensed in its DMA. Now, is it your under- 
standing that if the Canadian channel reservations are taken into 
account and the FCC moves ahead with its goal of reallocating the 
120 megahertz of broadcast spectrum, there will be no channels 
available for any of Detroit’s 14 stations? Yes or no? 

Mr. Smith. Yes. 

Mr. Dingell. Now, Senator, so you are telling me that, absent 
stringent protection for broadcasters and explicit limitations on the 
FCC to conduct incentive auctions, my people in Detroit won’t be 
able to get free over-the-air broadcasting? 

Mr. Smith. Not just your people. Congressman, on the northern 
tier but also those members on the southern tier, similar treaties 
with Mexico. 

Mr. Dingell. Every border city has the potential of having that 
problem. 

Mr. Smith. Of having no broadcast television. 

Mr. Dingell. And that would also potentially include things like 
Cuba? 

Mr. Smith. Absolutely. 

Mr. Dingell. Now, it is also true that American DMAs along the 
Canadian and Mexican border will suffer similar reductions. We 
have already addressed that, and you agreed. 

Now, I have asked the FCC for all of these answers to the ques- 
tions I have raised and haven’t gotten a satisfactory answer. Ab- 
sent compelling national security related concern, have you heard 
of a Federal agency not answering a congressional request for in- 
formation? Yes or no. 

Mr. Smith. Congressman, in 12 years in the U.S. Senate, they 
always answered; and the House of Representatives is an equal 
body to the United States Senate. 

Mr. Dingell. I am going to try and see that they are pounded 
about the head and shoulders until they come forward with these 
answers. 

Now, do you think my skepticism about granting the Commission 
limitless authority to conduct incentive actions is justifiable? 
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Mr. Smith. Well, we are for incentive auctions. We believe there 
are reasonable protections to preserve broadcast as we promote 
broadband 

Mr. Dingell. Remember, my time is running. 

Mr. Smith. If we don’t do that, America will regret; and your 
phones will light up as few things do when you affect people’s TVs. 

Mr. Dingell. This is a question about NAB support. Does the 
NAB support explicitly prohibiting the FCC from involuntarily re- 
claiming spectrum from broadcasters as well as from revoking their 
licenses or otherwise penalizing them for not taking part in the 
auctions? Yes or no. 

Mr. Smith. We support prohibiting that kind of action. 

Mr. Dingell. Now, Senator, furthermore, does NAB believe that 
FCC’s incentive auction authority should be structured with clear 
limitations on its ability to repack and co-locate signals as well as 
an explicit mandate to protect broadcast contours? Yes or no. 

Mr. Smith. Yes. 

Mr. Dingell. Now, Senator, does NAB believe that broadcasters, 
both directly and indirectly affected by incentive auctions, should 
be fully compensated for their expenses relative to such auctions? 

Mr. Smith. Yes, sir. 

Mr. Dingell. Now, these questions to Chief Moore. 

Mr., I have got to get a yes or no out of you, because I have 51 
seconds. 

Now, I have a simple question for you with respect to public safe- 
ty. You have had many years of experience protecting and serving 
the public. Is relocating the D-block free of charge to the public 
safety the best way to ensure our country’s first responders can do 
their jobs most effectively and save lives? 

Mr. Moore. Yes. 

Mr. Dingell. Thank you. 

Mr. Chairman, I have 25 seconds to yield back. 

Mr. Walden. Thank you. Nobody has mastered that better than 
you. 

I have a number of things to enter into the record. Before I do 
that, though, we will have questions from other committee mem- 
bers who were otherwise detained in other committees. We would 
really appreciate a very rapid turnaround, because we actually 
value your response as we go through this process. So, to the ex- 
tent we make questions available — and I know Mr. Bass had 
some — we would like a quick turn. 

We thank you for your testimony, by the way, and your answers 
to our questions. 

I will enter into the record unanimous consent statements from 
the High Tech Spectrum Coalition, which represents the major 
high-tech companies; the National Association of Broadcasters; 
CTIA-The Wireless Association; Verizon and AT&T statements 
lauding the majority’s discussion draft. We always like to put those 
in the record. To enter into the record letters from Tech America, 
the National Association of Manufacturers, the Information Tech- 
nology Industry Council and the Telecommunications Industry As- 
sociation, as well as quotes from the FCC filings of Qualcomm, Mo- 
torola, and LG opposing a mandate on the manufacture of 700 
megahertz wireless devices, and an FCC working paper from June 
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2010 that finds 10 megahertz provides more than the regional re- 
quired capacity for day-to-day communications for public safety. 
Without objection. 

[The information follows:] 
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HISC 


FOR IMMEDIATE RELEASE 
Contact: Jared Weaver 
(202)548-2308 
iweavef(5)alpinegroup.com 
www.hiehtechspectrumcoalition.org 

HTSC Praise Spectrum Discussion Draft 

WASHINGTON, July 14, 2011 - "The members of the High Tech Spectrum Coalition (HTSC) are 
extremely pleased that the discussion draft recognizes the critical state of the country's 
spectrum resources and offers a concrete strategy that will spur innovation, create jobs, and 
ensure that consumers' wireless experiences meet their growing expectations," said Rhod 
Shaw, Executive Director of the HTSC. "The discussion draft makes the appropriate decision to 
meet this growing demand by reiying upon voluntary incentive auctions and which will 
encourage the most efficient use of this scarce resource. The HTSC looks forward to continuing 
to work with the Committee as the bill moves through the legislative process and eagerly 
anticipates its enactment this year as the need for additional spectrum continues to grow." 

HTSC includes Alcatel-Lucent, Apple, Cisco, Ericsson, Intel, Nokia, Qualcomm, RIM, and major 
high tech associations such as the Information Technology Industry Council (ITI), the 
Telecommunications Industry Association (TIA), and the Semiconductor Industry Association 
(SIA). HTSC urges Congress to promptly enact legislation authorizing the FCC to conduct 
voluntary incentive auctions. 
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NAB News Release: Statement of NAB President and CEO Gordon Smith on Discussion ... Page I of I 


Home ijdef3ult.asD)NewsfOom (Mews/defautt.asclStatefflgnl of NAB President and CEO Gordon Smith on Discussion Draft House Spectrum 
Legislation {/documBnt5>newsRoomfDressRelea8e.a8P?ldg25691 


FOR IMMEDIATE RELEASE 

July 13, 2011 


CONTACT 

Dennis Wharton 
202-429-5350 
follow me 


(httD://wvvw.twitter.com/AirWharton) 


Statement of NAB President and CEO Gordon Smith on Discussion Draft 
House Spectrum Legislation 

"NAB is grateful for the leadership of Chairmen Upton and Walden, who have demonstrated time and again a recognition of the unique 
and positive role played by free and local television stations in communities across America. Under their proposed draft legislation to 
provide truly voluntary spectrum auctions, the clear intent of Congress would be to protect tens of millions of viewers relying exclusively on 
broadcast television against loss of service. NAB will work in a bipartisan basis with them and other lawmakers as Congress continues to 
debate incentive auction proposals." 

About NAB 

The National Association of Broadcasters is the premier advocacy association for America's broadcasters. NAB advances radio and 
television interests in legislative, regulatory and public affairs. Through advocacy, education and innovation. NAB enables broadcasters to 
best serve their communities, strengthen their businesses and seize new opportunities in ihe digital age. Learn more at www.nab.oro 
(htto://www,nab.orql . 


Return to Too moo) 


\ Radio f/farfiofdRfault.a3Dl ] Tr^oviston i Rgsoxrrcea 

| Events (/frvgr)tsftlcfault.osp) j Nawsroontifnem/d af ^ftASB) | Membership 
ffm e mtmrshin/defa til t .i iisi)! Privacy Policy PdocumentsfaboutftMivaevPoliev.asal j Tenns of Use 


©2011. National Association of Broadcasters. All Rights Reserved. 


O 


lhttP://www,facebook.corri 

-Association-of- 

Broadcastgrs/12656S8573' 

fef=ts) 


fhtfp://www.twltter.com/ns 


0 

(http://www.linkedin.com/< 

home=&Qid=3143969&trk= 


http://www.nab.org/documents/newsrootn/pressRelease.asp?id=2569 


7/26/201 1 


145 


CTIA - The Wireless Association 


Page 1 of 1 
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CT!A-The Wireless AssociatianC"* Statemem on the Draft House Republican Spectrum Bill 


July 14, 2011 

WASHINGTON, D.C. - CTW-The Wireless Assoda^® Vice Pre^r^c^Goy&nmentAff^ Jot CerpenterreleesecI this stalement: 

"CTIA and the wireless industry believe the draft House Republican bill is an important and positive first step to address America’s looming spectrum crisis while 
ensuring we remain the world's leading wnreless industry. The facts jwove oir customers love accessing the mobile internet anywhere and anytime. Thai’s why 
our members want to purdtase the unused and underutilized spectnjm from the U.S. government for billions of dollars and then invest to continue the innovation 
throughout the wireless ecosystem while creating jobs for millkms of Americans. The draft bill provides a pragmatic roadmap to accomplishing this goal. We look 
forward to working with Chairman Upton and Walden to keep this bill moving forward ■ 

C TIA- The Wireless Association® inrema/jona/ organizaliort reoreseniing the wireless commumcelions indvstry. Membership in the association includes wireless 

carriers and Iheir suppliers, as well as pmviders and marujfyclurersofwireless data services and products. CTIA advocates on behalf ot its members at all levels of government The 
associationalsocooidinatestheindustry'svotuntaiybestpracticesarrdmiliatrves.andsponsofslheinduslry sleadingwireiess Iradeshows CTIA was founded in 198'^ and is based 

in Washmglon. DC. 


http://wwvv.ctia.org/media/press/body.cfm/prid/2094 
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NE WS RELEASE 

verijon 


FOR IMMEDIATE RELEASE 
July 13, 2011 


Media contact: 

Ed McFadden 
202-515-2441 

cdward.s.mcfadden@veri7.on.com 


HOUSE SPECTRUM BILL MOVING FORWARD 


WASHINGTON - Today (July 13), draft legislation for wireless spectrum and an interoperable 
public safety broadband network was released by the House Energy and Commerce Committee. 
The following .statement should he attributed to Peter Davidson, senior vice president, federal 
government relations: 


“We are pleased to see the House Energy and Commerce Committee moving forward on 
spectrum legislation. This draft meets three goals Verizon has long supported: bringing much- 
needed new spectrum to the mobile market, an open auction for this spectrum, and progress 
toward a long-sought interoperable, national public safety broadband network. Achieving 
these goals will spur investment and innovation in the wireless marketplace and grow the U.S. 
economy, generate much-needed revenue to help reduce our national debt, and give first 
responders the 2H' century communications tools they need to keep our nation safe. 

“We look forward to working with Chairmen Upton and Walden, Ranking Members 
Waxman and Eshoo, and other Committee members as the legislative process continues.” 

mm 

VERIZON’S ONLINE NEWS CENTER: Verizon news releases, executive speeches and biographies, media 
contacts, high-quality video and images, and other information are available at Verizon’s News Center on the World 
Wide Web at www.verizon.com/nevs . To receive news releases by e-mail, visit the News Center and register for 
customized automatic delivery of Verizon news releases. 
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July 14, 2011 

AT&T STATEMENT ON UPTON/WALDEN SPECTRUM BILL 

The following may be attributed to Tim McKone, AT&T Executive Vice President — 
Federal Relations: 


“With the U.S. leading the world in mobile broadband usage and innovation, it is critical 
that additional spectrum is made available in the marketplace. We commend Chairmen 
Upton and Walden for putting forth legislation that offers constructive steps on 
addressing the spectrum crisis. 

“We are very encouraged by the heightened attention being paid to this critical 
infrastructure problem that our country now faces, and look forward to working with the 
members of Congress on this important legislation.” 


### 


Contact: 
Claudia Jones 
202.457.3933 
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TechAmerTca 

WHERE THE FUTURE BEGINS 
TechAmerlca.org 


June 30, 2011 

The Honorable John D. Rockefeller The Honorable Kay Bailey Hutchison 

Chairman Ranking Member 

U.S. Senate Committee on Commerce, U.S. Senate Committee on Commerce. 

Science, and Transportation Science, and Transportation 

254 Russell Senate Office Building 560 Dirksen Senate Office Building 

Washington, D.C. 20510 Washington, D.C. 20510 

Dear Chairman Rockefeller and Ranking Member Hutchison: 

On behalf of TechAmerIca, the U.S. technology industry’s largest advocacy organization representing 
over 1 ,000 leading Innovative companies. I'm writing to express our concern with an amendment, 
proposed but withdrawn by Senator Wicker, to S. 91 1 , the Public Safety Spectrum and Wireless 
Innovation Act, on June 8 during the Commerce Committee's mark-up of the legislation. 

Our organization represents the entire cross-section of mobile broadband industry participants, including 
wireless providers, device manufacturers, and chip makers, many of which have expressed strong 
reservations with Senator Wicker's proposed amendment which if successfully adopted would have 
required device interoperability across all paired commercial 700 MHz spectrum blocks. While Senator 
Wicker's amendment may have been drafted with good intentions, TechAmerica opposes such a 
requirement for a variety of reasons. 

First, this mandate would unnecessarily contravene the Federal Communications Commission’s 
(“Commission") 700 MHz band-speciflo rules that promote technological innovation by encouraging 
different licensees to use the blocks for different purposes. Having been In place for years now, those 
band-specific rules have been relied upon by licensees, device manufacturers, and chip makers as they 
work hard to deploy 4G mobile broadband throughout the United States. A congressional mandate 
requiring interoperability across all paired blocks In the 700 MHz band would run the risk of undermining 
and unnecessarily disrupting the progress being made to deploy 4G services, delay production of4G 
devices, and therefore stifle a key component of the Commission’s National Broadband Plan and 
Congress’s mandate to "encourage the deployment on a reasonable and timely basis of advanced 
telecommunications capability."' 

Second, for technical reasons, any requirement of device Interoperability across the paired commercial 
700 MHz spectrum blocks is impracticable, would introduce delay in placing products on the market, and 
would also increase the cost of devices. The 700 MHz spectrum in question is divided into a lower and 
upper band precisely because of the unique situation In the 700 MHz band implying certain interference 
concerns. These two defined bands within the 700 MHz band are not contiguous because the 
frequencies used for mobile transmission are not all contiguous and therefore could be seen as two totally 
independent bands. While it may be technologically feasible to overcome the complexities associated 
with non-oontiguous banding, doing so would require a variety of Implementation changes, including 
multiple duplexers, antennas, RF chipsets, and filters, that would drastically alter the form factor, 

* Section 706(a) of the Telecommunications Act of 1996, 47 U.S.C. § 1302(a). 


Tech^eiica 
6oi Pennsylvania Avenue, NW 
Suite 600, North Building 
Washin^on, DC 20004 
P 502.682.9110 


THE ASSOCIATION OF COMPANIES DRIVING INNOVATION V/ORLDWtOE 



149 


TechAtnerica Comment Letter 

Senator Wicker Proposed Interoperability Amendment to 

S. 911 , the Public Safety Spectrum and Wireless Innovation Act 

June 30, 2011 

Page | 2 


functionality, and cost of a mobile device operating in those bands. Indeed, the additional and wider 
filters that would have to be used to ensure a device could operate across the entirety of the paired 
commercial lower and upper 700 MHz bands are less likely to mitigate interference, thus further stifling 
innovation and diminishing the quality of service in these bands. 

TechAmerica appreciates your efforts to address the insatiable demand for commercial spectrum through 
S. 91 1 , a bill that both establishes voluntary incentive auctions for licensed spectrum and recognizes the 
tremendous value of unlicensed spectrum. We share the Committee’s view that the voluntary 
repurposing of commercial broadcast spectrum for mobile broadband use will lead to tremendous 
technological innovation and job growth. As you continue to advance S. 91 1 through the legislative 
process, TechAmerica respectfully requests, for the reasons espoused above, that you refrain from 
accepting any proposal that would impose an unneeded technological mandate affecting the deployment 
and utilization of the 700 MHz spectrum, 

Thank you for your time and attention to this vitally important matter. 


Sincerely, 




Phillip J, Bond 
President and CEO 
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NATIONAL ASSOCfAUON OF 

Manufacturers 


Brian Raymond 
Diroctor 

Tachnotogy P<rf]cy 


June 29, 2011 


Senator John D. Rockefeller, Chairman 
U,S, Senate Committee on Commerce, 
Science, and Transportation 
254 Russell Senate Office Building 
Washington, DC 20510 


Senator Kay Bailey Hutchison, Ranking Member 
U.S. Senate Committee on Commerce, 

Science, and Transportation 
560 Dirksen Senate Office Building 
Washington, DC 20510 


Dear Chairman Rockefeller and Ranking Member Hutchison: 


On behalf of the National Association of Manufacturers (NAM), the largest industrial trade 
association in the United Slates representing more than 1 1 ,000 small, medium and large manufacturers 
in all 50 states, thank you for your efforts to address spectrum issues that impact many of our member 
companies. As you continue to examine these issues, specifically In the context of S.91 1 , the Publio 
Safety Spectrum and Wireless Innovation Act, we urge you to avoid prescriptive technology mandates 
that would hinder innovation in the manufacturing sector. 


A number of our member companies manufacture the wireless devices and chips which connect 
consumers to the Internet, including their interactive applications, games and video content. 
Manufacturers have become increasingly dependent on the wireless Internet and advanced 
telecommunication devices in their daily operations to connect with customers, employees, suppliers, and 
valued partners. Specifically, manufacturers use smartphones, tablets and similar wireless devices and 
technologies to track production and inventory, to provide online learning tools to employees, and to 
assist all aspects of customer service operations from ordering to final delivery of a product. 

The NAM is concerned about an amendment that was filed but not offered by Sen. Wicker (R-MS) 
during the full Committee marltup of S.91 1 . The amendment would have created a government-imposed 
technology mandate on devices used in the 700 MHz band and the manufacturers who produce them. 
These types of requirements would only delay the Introduction of fourth-generation (“4G") devices to the 
marketplace, add unnecessary costs to the consumer, slow down the deployment of next generation 
wireless broadband networks that will be utilized by the public safety community and the private sector, 
and potentially create interference problems that the FCC has worked hard to avoid in designing its plan 
for the 700 MHz spectrum band. 


Manufacturers are leading the economic recovery by creating jobs and growing their businesses. 
As you work to enhance our nation's telecommunications infrastructure, we urge you to avoid 
inadvertently slowing this momentum by imposing burdensome mandates on our member companies. 

Thank you for your consideration . 



Leading Innovatirm. Creating Opporianity. Pureuing Progress. 


1331 nennsyivanla Ava, NW, SuHB 600, Washlnglnn, DC 20004 


i.202«37-30?2 
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www.nam.org 
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Information Technology Industry Council 

Leadinu Policy for Iha innovation Economy 


June 22, 2011 


Senator John D. Rockefeller 
Chairman 

U.S. Senate Committee on Commerce, 
Science, and Transportation 
254 Russell Senate Office Building 
Washington, DC 20510 


Senator Kay Bailey Hutchison 
Ranking Member 

U.S. Senate Committee on Commerce, 
Science, and Transportation 
560 Dirksen Senate Office Building 
Washington, DC 20510 


Dear Chairman Rocitefeller and Ranking Member Hutchison; 

On behalf of the Information Technology Industry Council [ITl), we would like to thank you 
for your persistent efforts to move S. 911, the Public Safety Spectrum and Wireless 
Innovation Act, through the Senate Commerce Committee on a bipartisan basis. ITI 
applauds your leadership in addressing the communications needs of public safety, as well 
as the pressing commercial demand for spectrum through a bill that both establishes 
voluntary incentive auctions for licensed spectrum and recognizes the value of unlicensed 
spectrum. We look forward to working with you as the bill continues moving through the 
Congressional process. 

FIT has serious concerns about a proposed amendment by Mr. Wicker that was filed prior 
to the markup, but not offered for a vote. The amendment would have required device 
interoperability across the paired commercial 700 MHz spectrum blocks, which are divided 
into four bands. Such a requirement would not only limit industry's ability to bring 
innovative new products to market, it would negatively impact the consumer experience 
and device performance. 


The most advanced handset chipsets available can only support two bands under 1 GHz, 
which allow for operation on one 700 MHz band and cellular. Requiring interoperability 
across the four 700 MHz bands plus cellular would result in handset makers having to 
install multiple chipsets, as no chips now or in the foreseeable future could meet such a 
mandate. Consumers want, and have come to expect that, devices will decrease in size 
while features and functions increase, and battery life improves. An interoperability 
requirement would turn those expectations on their head, resulting in more costly and 
bulkier handsets, fewer features and functions, and less battery life. 

More importantly, an interoperability requirement will slow deployment of next- 
generation LTE networks that are being deployed based on independent standards that 
were developed over three years ago. Manufacturers and carriers would be required to 
redesign and restart deployment of LTE devices and equipment to comply with such a 
mandate. This would both delay the benefits of a next generation broadband network to 

Chair: Pamela Passman, MicrosoH • Vice Chair: Peter Cleveland, Intel • 

Officers: Dean C. Garfield, President and CEO • Ralph Hellmann. Senior Vice President • John Necffer, Wee President for Global Policy 
• Rick Goss, Vice Presld^it for En\*onment and Sustainability 

1101 KStreal.NW * Suite 610 • Washington, DC 20005 • 1; 2(K.737.8888 » f: 202.683.4922 • wwwJlic.org • ©ITI^techtweets 
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Information Technology Industry Council 

Uaadlng Policy for iho innovation Economy 


consumers, but also public safety which will leverage advances from the 700 MHz 
commercial ecosystem. 


The Public Safety Spectrum and Wireless Innovation Act will move our nation's spectrum 
policy forward significantly by transitioning the essential resource necessary to continue 
the unparalleled innovation we have seen in mobile devices, services, and applications to 
its highest valued use. We would urge you to consider the negative impacts technology 
mandates such as commercial interoperability requirements would have on innovation, 
device features and functions, and overall consumer experience. 

Again, we thank you for your exhaustive work on S. 911, and look forward to working with 
you to solve public safety's communications needs, and move our nation’s spectrum policy 
forward. 


Sincerely, 



Dean Garfield 
President and CEO 
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I 10 G street NE. Suite 550 Tel; +1,202.346.3240 
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June 23,2011 

The Honorable Roger Wicker 
U.S. Senate Cominidee on Commerce 
Transportation & Science 
555 Difksen Senate Office Building 
Washington, DC 20510 

Dear Senator Wicker and Senator Begich; 

On behalf of the Telecommunications Industry Association (TIA), I am writing to bring to your attention our 
industry’s efforts and position regarding interoperability of commercial devices in the 700 MHz band. We understand 
that you are interested in requiring that all 700 MHz devices be capable of operating across all spectrum blocks in the 
700 MHz band. However, our association would like to explain why a device mandate would cause hann to our 
member companies, consumers and could impede 4G broadband deployments. 

TIA is a leading trade association for the information and communications technology industry, with over 500 
member companies that manufacture or supply the products and services used in global communications, TIA’s 
membet^ are the manufacture!^ and suppliers of wireless devices and their component parts. 

TIA has long held the position that a requirement that every 700 MHz device operate on all paired commercial 700 
MHz frequency blocks ignores technological complexities and marketplace realities, and will stall progress to make 
700 MHz devices rapidly available at reasonable cost. Product differentiation - not government mandates -has 
driven and will continue to drive competition in die wireless consumer industry. For example, the acceleration of 
Lower 700 MHz A-block deployments and the availability of devices as a result of technical advancements can 
1 ‘esolve spectmin block challenges without a device mandate. Indeed, one manufacturer has already entered into an 
agreement with a earner to provide Lower A block devices and another has announced that it will produce 
interoperable devices later this year. These developments make clear that no government intervention is warranted. 
Restricting manufacturers and can iers from being able to choose the air interfaces and product features tliat will best 
meet their customers’ needs would deny consumers the full benefits of innovative wireless technologies and 
undciinine the U.S. government’s technology neutral policies. 

Furthermore, the industry faces technical hurdles that impede the creation of devices that can operate across all 700 
MHz bands. These include the need to insert additional components, such as filters, power amplifiers and switches, 
into devices to accommodate additional bands. Moreover, because of design constraints tliat affect size, cost, and 
other factors, adding components to enable operation across all 700 MHz bands is likely to require removing 
components that support other bands, which may limit the user’s ability to roam onto other bands for national or 
international service. The number of bands that can be supported by a wireless device are limited and a handset likely 
cannot support both roaming and the operation across all 700 MHz bands. Any sudi requirement would necessitate 
the development of new designs which, combined with the technical attributes of such devices, will further escalate 
the cost of 700 MHz consumer devices and delay tiine-lo-inarket. Finally, and critically, there is a real possibility (hat 
interference will result from requiring handsets to operate in all 700 MHz bands, as there is almost no guard band 
between any of the individual frequency blocks in the Lower and Upper 700 MHz bands. 

Our equipment manufacturer member conipani^ are committed to working with carriers and the FCC to overcome 
technical cliallenges with the overerching goal to resolve interference problems. We understand the desire to ensure 


The Honorable Mark Begich 
U.S. Senate Committee on Commerce, 
Transportation & Science 
1 1 1 Russell Senate Office Building 
Washington, DC 20510 
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interoperability within the 700 MHz band and we l<K)k forwani to working with your offices to achieve this goal 
without imposing mandates that would undennine continue iiivestment in wireless Itxhnologies. 

Sincerely, 

Grant Seiffert 
President 

CC: Chairman John D, Rockefeller and Ranking Member Kay Bailey Hutchison 
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Wireless Device Manufacturers on 700 MHz Device Mandates 

Excerpts from FCC Docket RM-II592 


Qualcomm 

“...grant of the relief requested in the Petition would: (I) delay any mobile broadband 
deployments at 700 MHz for an unspecified period of time; (2) drive up the costs of devices 
supporting the Lower and Upper 700 MHz bands by an unspecified amount; (3) imperil 
Qualcomm 's ongoing development of chipsets for the Lower and Upper 700 MHz bands; and, 
above all, (4) unnecessarily deprive American consumers of new mobile broadband networks 
and devices. ” 

Comments of Qualcomm, Inc., In re; Petition for Rulemaking Regarding 700 MHz Band Mobile 
Equipment Design and Procurement Practices, RM-1 1 592, at 1 -2, available at 
http://fiallfoss.fcc.eov/ecfs/document/view7id-7020399924 . 


Motorola 

"Motorola urges the Commission to dismiss the petition as the requested relief would 
unnecessarily delay the deployment of 700 MHz mobile broadband devices, including those 
designed to operate on public safety broadband spectrum ” 

Comments of Qualcomm, Inc., In re; Petition for Rulemaking Regarding 700 MHz Band Mobile 
Equipment Design and Procurement Practices, RM- 1 1 592, at I , available at 
http://fiallfoss.fcc.eov/ecfs/document/view?id=7020399966 . 


LG Electronics 

“The Petition should be denied because the requested regulatory intervention would, at 
minimum, delay mobile broadband deployment at 700 MHz and reduce the ultimate utility of 
700Mhz capable devices with respect to interoperability and roaming. More seriously, it would 
also threaten the long term viability of the 700 MHz band for new broadband services by 
unnecessarily complicating the design of 700 MHz devices and rendering such devices 
commercially unattractive " 

Letter from Alan K. Tse, Vice President, General Counsel, LG Electronics MobileComm USA, 
Inc, to Marlene Dortch, Secretary, Federal Communications Commission, In re; Petition for 
Rulemaking Regarding 700 MHz Band Mobile Equipment Design and Procurement Practices, 
RM-1 1592, available at htip://fiallfoss.fcc.gov/ecfs/document/view?id=7020S04629 . 
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Federal Communications Commission 
445 12th Street, SW 
Washington, DC 205S4 


FCC White Paper 


The Public Safety Nationwide 
Interoperable Broadband Network: 
A New Model for Capacity, 
Performance and Cost 


June 2010 
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The Public Safety Nationwide Interoperable Broadband Network: 
A New Model for Capacity, Performance and Cost 


The Fedeial Communications Commission (“FCC”) has performed a technical 
analysis of the capacity and performance of the public safety broadband network 
assuming that tlie National Broadband Plan recommendations concerning this 
network are implemented. This analysis includes examining different emergency 
situations based on actual experiences and as submitted in the record of the National 
Broadband Plan. This analysis shows: 

1. The 10 megahertz of dedicated spectrum allocated to public safety in tire 700 
MHz band for broadband communications provides more than the required 
capacity for day to day communications and for each of the serious emergency 
scenarios set forth below. 

2. For the worst emergencies for which public safety must prepare, even access to 
another 10 megahertz of spectrum would be insufficient. Accordingly, priority 
access and roaming on the 700 MHz commercial networks is critical to providing 
adequate capacity in these extreme situations. Moreover, priority roaming is a 
cost-effective way to improve the resilience of public safety communications, 
along with its capacity, in a way that a single network cannot provide. 

3. The capacity and efficiency of a public safety broadband network will far exceed 
the expectations of someone who has only experienced narrowband land mobile 
radio (LMR). This is because of the system architecture, density of cell sites, the 
density of cell sectors per site, network and spectmm management, and the use of 
new and emerging technologies, 

4. Public safety can make more capacity available when and where it is needed by 
using all of its spectrum resources appropriately and effectively, no matter how 
much spectrum is available (e.g., use the 700 MHz band for mobile devices and 
other frequency bands for fixed devices). 


Jon M. Peha, PhD' 
Chief T echnologist 


* The autliors of this papa' are Jon M. Peha, Walter Johnston, Pat Amodio and Tom Peters. 
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I. Introduction 

In March 2010, the FCC released the National Broadband Plan (NBP), which makes 
significant recommendations for improving access to broadband communications across 
America. A critical issue the NBP addressed was how to ensure the availability of 
broadband communications for public safety and emergency response on a cost-effective 
and technically feasible basis. For many years this issue has gone unresolved; today the 
goals of mission critical broadband networks for public safety use and nationwide 
interoperability for public safety communications have not yet been achieved. 

The NBP proposes a cost-effective and technically viable strategy for the creation and 
deployment of a nationwide interoperable public safety broadband wireless network for 
first responders and other public safety personnel. The recommendations in the NBP 
comprise a comprehensive plan to provide the public safety community with the capacity, 
perfoimance, nationwide coverage, interoperability, technological growth and 
affordability required for reliable, nationwide, interoperable broadband communications. 

The cornerstone of the NBP’s public safety recommendations is the utilization of 10 
megahertz of dedicated 700 MHz spectrum, currently designated by Congress for public 
safety use. In order to exploit this asset, the NBP recommends that this spectrum be 
utilized by public safety agencies through the creation of incentive-based partnerships 
with commercial entities, such as 700 MHz broadband service providers, to construct the 
public safety broadband network in a cost-efficient manner by leveraging commercial 
technologies and infrastructure, with the support of public funding. The NBP also 
recognizes the importance of commercial use of the D block because it shares the same 
LTE band class as the public safety broadband spectrum. As the D block is developed 
and deployed for commercial use, public safety will be able to leverage the commercial 
economies of scale associated with that band in its own frequency allocation, something 
the other 700 MHz bands do not offer as affordably. 

While 10 megahertz of dedicated spectrum will support tire core of the public safety 
broadband network, the NBP also recognizes that it is critical that the public safety 
community have access to additional capacity in the worst emergencies. Accordingly, 
the NBP recommends that the FCC adopt rules to ensure tliat public safety users are able 
to roam and obtain priority access on commercial broadband wireless networks — across 
the 700 MHz band commercial spectrum. The NBP also envisions that coverage and 
capacity of the public safety broadband network will be supplemented through in- 
buiiding systems and through provision of deployable cell sites and vehicular relays. 

This paper provides the FCC’s analysis of why the NBP recoimnendations will provide 
public safety users across tlie coimtty with required broadband wireless network capacity 
and performance, both on a day-to-day basis and during emergencies, while ensuring that 
the approach is cost-effective and technically feasible.^ 


■ In a sepai-ate paper, the Omnibus Broadband Initiative explained in detail the NBP’s cost model for the 
nationwide public safety broadband network. See Omnibus Broadband Initiative, A Broadband Network 
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II. Why the Plan Meets Public Safety Capacity Requirements: Baseline Capacity 

In accordance with the Budget Act of 1997, FCC rules allocate 24 megahertz of 
dedicated spectrum to public safety in the 700 MHz band, bringing public safety’s total 
spectrum allocation to 97 megahertz. This 24 MHz allocation makes public safety among 
the largest holders of spectrum in the 700 MHz band. The FCC designated 10 megahertz 
of tills 24 megahertz for broadband use.^ Even if one 
only considers this 10 megahertz of spectrum 
allocated for broadband use, public safety would have 
200 thousand users per megahertz.'* This is 
considerably fewer users than the estimated number 
of users that commercial broadband providers will 
support in an equivalent amount of similar spectrum. 

Accordingly, 10 megahertz of spectrum is a relatively 
large allocation for public safety’s routine 
communications traffic. Furthermore, our analysis 
demonstrates that 10 megahertz of spectrmn will 
provide significant capacity for the public safety 
broadband network on a day to day and emergency 
basis. 

Providing an additional 10 megahertz of spectmm to public safety would not guarantee 
public safety sufficient capacity for the worst emergencies. Priority access and roaming 
onto commercial bands can provide public safety with far more capacity during periods 
of greatest need. Further, reallocation of the D block would result in several severe 
detriments, including; 

• Tlie cost of the network and the associated mobile devices could increase 
significantly. The benefits associated with sharing an LTE band class (Band 
Class 14) with tlic commercial D block licensee would evaporate. Equipment 
vendors would not be able to rely on the broader commercial LTE market in Band 
Class 14. Accordingly, equipment costs could be much higher then estimated. 


Public safety has a total of 
97 MHz of spectrum 
allocated for use across the 
RF spectrum with 60 MHz 
of that total available for 
broadband use. Overall, 
the allocation of spectrum 
per user for public safety is 
now 25 times that of 
commercial providers. 


Cost Model: A Basis for Public Funding Essential to Bringing Nationwide Interoperable Communications 
to First Responders (rel. Apr. 2010) (Cost Model Paper), available aMiUp://www.foc.gov/pshs/docs/ps-bb- 
cost-model.pdf (last visited May 10, 2010). 

’ In the 1997 Budget Act, Congress specifically determined that public safety would be provided with 24 
megahertz of spectrum from the 108 megahertz of spectrum recovered from the DTV transition and the 
remainder of the spectrum was to be' auctioned. Of this 24 megahertz, 1 2 megahertz has been designated 
for dedicated voice sy.stems using traditional trunked technology and 2 megaheitz is used as an internal 
guard band. 

’ 170 megahertz; This includes the cellular and PCS bands; 547 megahertz: This includes the 700 MHz 
(formerly TV), AWSl, and EBS/BRS bands, a substantial portion of which is not currently in use; Public 
Safety; According to the Bureau of Labor Statistics, U.S. Department of Labor, there are 1 .1 million police, 
fire and EMS professionals. This number excludes some first responders, such as volunteer firefighters. 
For this analysis, we assume 2 million public safety users. 97 megahertz: This includes the 700 MHz 
(formerly TV) and 4.9 GHz bands, a substantial portion of which is not currently in use. 
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• Technological evolution might be slowed. Without a Band Class 14 commercial 
partner, vendors may have less incentive to advance the technology envelope in 
this band class without significant cost imposed on public safety. 

• In most cases, this spectrum would be severely underutilized. 

A. Network Capacity Drivers 

Many people equate capacity with spectrum. While spectrum is one of the resources 
being utilized, the amount of spectrum available to a network alone is not a meaningful 
measure of network performance and capacity. Network capacity and performance are 
dramatically improved through many factors in addition to the amount of spectrum. 
These factors include the type of architecture employed, the number of cell sites in 
operation, the niunber of sectors per cell, sound network and spectrum management, and 
the specific teclmology that the network utilizes. Accordingly, in order to analyze tlie 
capacity and performance of any given network, a multitude of factors must be evaluated 
in relation to one another. Relying solely on the amount of spectrum available to a 
network is a flawed way to evaluate the capacity of a network, and doing so could lead to 
seriously flawed and expensive decisions. 

A significant driver of cellular network capacity is available infrastructure to support the 
network. In a cellular architecture, as recommended in the NBP, spectrum can be reused 
most efficiently, yielding greater network capacity, when a network utilizes an increased 
number of cell sites for a given geographic area because this technique enables greater 
spectrum reuse with minimal interference. To first approximation, the total capacity that 
a cellular architecture can provide to a given region can be described by the following 
equation. 

Total capacity = (# of sitesi * t# of sectors ner .site*) * (Capaeitv/MHz'i * (it of MHz of snectrumi 

Frequency Reuse Factor 

Accordingly, two networks with tlie same amount of spectrum covering the same 
geographic area can have widely disparate capacity just by changing the number of cell 
sites available for network use in the relevant service area. It is for tliis reason that sound 
network engineering principles have dictated that commercial networks generally are 
built out using a dense number of cell sites. This enables tliese networks to be operated 
in a spectrally efficient manner by leveraging additional infrastructure, as opposed to 
spectrum, and to utilize a cost-effective means to increase network capacity. 

Cellular networks also increase capacity through the deployment of spectrally-efficient 
advanced technologies. As commercial wireless carriers migrate to 4G standards such as 
LTE, it is estimated that the networks using this technology will provide more capacity 
(Mb/s) per megahertz of spectrum in any given cell than earlier technologies. As in the 
past, commercial cellular networks experience significant improvements in capacity per 
megahertz as technology advances, and further improvements are expected with LTE. In 
addition, advances in compression technology, particularly for video, means that new 
teclmologies hold the promise that the same piece of information (e.g. a video stream) 
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can be carried using less capacity. The commercial marketplace has benefited greatly 
from such developments as new teclinologies are introduced. 

In contrast, if technology is developed exclusively for a much smaller market, such as 
public safety, the pace of improvements is likely to be slower. This is one of many 
reasons that the NBP recommends an approach for public safety broadband 
communications that leverages the advantage of technologies and standards that are 
gaining commercial use whenever they are suitable for public safety purposes, including 
the use of LTE technology for die radio access network. This is also why the NBP 
recommends the commercial auction of the D block, to ensure a potential partner in the 
same LTE Band Class as public safety. This approach provides public safety with access 
to commercial technologies that have generally been shown to advance more quickly to 
increase spectral and other operating, as well as cost, efficiencies. 

Another way to increase capacity is to provide supplemental infrastructure to expand 
available capacity. There are unique strategies for increasing capacity within buildings, 
where a substantial amount of cellular network traffic originates. Additional 
infrastructure, such as distributed antenna systenus (DAS) and pico cells, can be installed 
inside buildings to improve covemge and offload traffic from external cell towere. These 
approaches decrease strains on the available cell site infrastructure. The NBP 
recommends that building codes be changed or enacted to enable greater use of these 
technologies and that FCC rules be developed that enable and facilitate their use. 
Further, additional outreach by the federal, state and local governments to building and 
facility owners can assist in ensuring that this technology is widely pervasive as 4G 
networks are deployed. 

Capacity can be further expanded by utilizing deployable communications systems, such 
as next generation cell sites on wheels (a.k.a. “COWs” or “COLTs”^) and vehicular 
relays, as is frequently done with today’s wireless technologies during disasters and 
major incidents or events. The NBP recommends deployment of these technologies for 
public safely broadband use, through a program that would help fvmd caches of 
equipment throughout the country that can be rapidly deployed to the site of any major 
disaster. 

Further, sound spectrum management must also be considered. For example, to meet 
day-to-day fixed needs for applications like video monitoring, the public safety 
community should rely on other transmission technologies, such as fixed wireline and 
fixed wireless technologies, which will enable public safety to preserve its 700 MHz 
capacity for mobile broadband communications. By ensuring that the overall public 
safety communications network leverages all existing resources most suited to the 
intended purpose, public safety can have access to the most robust and reliable 
communications network possible, on a cost-effective basis. 


* “COW” and “COLT” are common industry terms for Cell On Wheels and Cell On Light Truck. 
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In addition, as discussed, supra, utilizing the communications networks of other network 
operators is another way to increase network capacity and provide a capability backstop 
to public safety. There may be times that 10, 20 or even 30 megahertz of capacity, even 
with sound network design and management principles might be insufficient to support 
demands dining a major incident. In these cases, it is critical that public safety have 
access to additional broadband wireless networks, such as those operated by commercial 
network operators. Guaranteeing access to these networks will enable the public safety 
community to have access to substantially more capacity than a dedicated network can 
provide witliout vastly more dedicated spectrum than is under consideration. Roaming 
with priority access will also provide increased reliability and resiliency, especially if any 
roaming partner utilizes different cell tower sites for all or some of its network. 

In conclusion, the amount of spectrum is only one of several interrelated factors in 
determining capacity and is influenced by other factors, such as increasing the niunber of 
sites, maximizing the sectors per site and using advanced technologies to achieve greater 
capacity per megahertz. As long as sound network management is adhered to, including 
the provision of adequate funding to construct sufficient cell sites in the network area, the 
deployment of cutting-edge teclmology in each cell site, and the use of supplemental 
tools to increase capacity, network capacity for public safety communications will be 
significant in 10 megahertz of dedicated capacity. As this paper will show, our analysis 
demonstrates that by deploying sufficient infrastructure and using sound spectrum 
management principles, the 10 megaliertz of dedicated public safety spectrum can meet 
public safety capacity and performance requirements in circumstances that range from 
routine day to day use to serious emergencies. 

B. Public Safety Communications Today 

Unless we are able to get past the mindset that network capacity is synonymous with 
spectrum, it would be natural to expect that the capacity from this 10 megahertz block at 
700 MHz will be comparable to what public safety has experienced in the past. This is 
not the case. The public safety LMR networks in use today consume a large amount of 
spectrum per user.° This occurs in part because of legacy network design and technical 
considerations: public safety networks utilize radio systems with a relatively small 
iimnber of high site towers and very sensitive radios. This technology and design greatly 
increases the amount of spectrum needed per user when compared to cellular 
architectures, which are used for today’s commercial communications networks. Further, 
unlike cellular commercial systems, public safety communications have generally been 
locally operated which necessarily results in spectrally inefficient overlapping, 
independent networks. The NBP recommends that the public safety broadband network 
utilize a cellular architecture with LTE technology’ and be deployed in a coherent 


* Not including spectrum allocations in the 4,9 GHz and 700 MHz bands, over 23 megahertz of spectrum 
have been allocated for public safety use. Public safely LMR networks use frequencies in the 25-50 MHz, 
150-174 MHz, 220-222 MHz, 450-470 MHz and 806-824/851-869 MHz bands. In some metropolitan areas 
public safety also uses frequencies in the UHF T-Band (470-512 MHz). 

^ The Public Safety and Homeland Security Bureau (Bureau) sought comment on the Public Safety 
Spectrum Trust’s (PSST) filing and the National Public Safety Telecommunications Council’s Broadband 
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manner throughout larger non-overlapping geographies. This should result in dramatic 
increases in spectram and cost efficiencies, while handling heavier traffic demands than 
currently exist. 

Due to the spectrum efficiency of modern digital technologies and the movement towards 
larger network operation areas, analysis of the required capacity for the public safety 
broadband network must not rely on assumptions based on today’s technology and LMR 
network designs. A coherent, nationwide public safety broadband network with a 
modern cellular architecture and tire same 4G technology that is used commercially 
(LTE) will offer public safety users far more capacity on 10 megahertz of spectrum than 
would be the case if a traditional LMR-type network were deployed. For example, a 
recent study of public safety communications in the greater Los Angeles area showed that 
a shift from today’s LMR technology to even a pre-LTE cellular technology could 
increase capacity per megahertz by a factor of 16. In other words, the study 
demonstrated that 10 megaltertz of capacity on a cellular network would be the 
equivalent of 160 megahertz on an LMR-type network.® 

It would be a mistake to design a network based upon the public safety’s past experience 
in using spectrum. Public safety agencies do not have significant incentives to use 
spectrum efficiently, because, unlike commercial entities, public safety agencies in 
America do not pay for spectrum. Accordingly, using spectrum inefficiently is not a cost. 
However, constructing adequate infrastructure is a cost even when that cost would result 
in improved communications and reduced costs over the long term. Nevertheless, both 
spectrum and infrastructure are costly. Spectrum is a scarce public resource and receives 
a high price at auction for its exclusive use, because it is highly valued resource, 
especially in the bands below 3 GHz.^ On tire other hand, it can be expensive to acquire, 
engineer, build and operate additional cell sites (although establishing new cell sites on 
existing towers, as recommended in the NBP, can decrease these costs significantly). In 
general, cellular networks achieve sufficient capacity for their users by balancing the 
costa of acquiring spectrum with the costs of adding sites — ^not by minimizing one cost 
without serious consideration of the other. 


Task Force (NPSTC BBTF) recommendations. See Comment Sought on NPSTC Broadband Task Force 
and Public Safety Spectrum Trust Technical Recommendations for 700 MHz Public Safety Broadband 
Deployments, PS Docket. 06-229, Public Notice, DA 10-458 (rel. Mar. 17, 2010) (NPS7X: PN). 
Commenters were generally supportive of the technical recommendations of the NPSTC BBTF, including 
the mandatory use of Long Term Evolution (LTE) as an air interface, while recognizing tliat this standard is 
not yet fully developed. See, e.g., Motorola NPSTC PN Comments at 1-2; IP Wireless NPSTC PN 
Comments at 1; Hands Corp. NPSTC PN Comments at 3. 

* J.M. Peha, “How America’s Fragmented Approach to Public Safety Wastes Money and Spectrum,” 
Telecommimicatiom Policy, Vol. 31, No. 10-1 1, 2007, p. 605-618. 

’ At Auction 73 in 2008, for example, winning bids for the 700 MHz A, B, C and E blocks totaled 
approximately $19 billion. See Federal Communications Commission, Auction - Auction 73, 
bltp://wireless,fcc,gov/auctio!is/default,htm?job=auction_suiiimary&id=73. 

"* 111 recognition that cell sites have significant capital costs associated with them, the NBP recommends 
public funding, based on a cost-effective incentive-based partnership approach, to ensure there are an 
adequate number of sites available for the nationwide public safety broadband network, whether in rural or 
urban parts of the country. 
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The NBP recommendations for tlie public safety broadband network include the 
deployment of 44 thousand sites nationwide," and a cost effective approach for funding 
this network in a manner that enables an efficient use of the 10 meg^ertz of dedicated 
public safety spectrum to meet important public safety requirements. This would give the 
public safety network at 700 MHz a site density comparable to commercial providers, 
and a total site count greater than all but two of these providers, even though the 
commercial providers typically serve user densities that are greater by an order of 
magnitude or more. In addition to providing significant aggregate capacity, this high site 
density is necessary because public safety requires a level of signal reliability (i.e., the 
ability to get a strong signal when needed) that is more stringent than users of 
commercial systems demand. Regardless of the amount of capacity needed or the 
amount of spectrum available, high signal reliability requires a high cell site density. 

To compensate for limitations in public safety narrowband communications systems in 
terms of capacity, public safety has been allocated significant amounts of spectrum. 
Even if we examine only the spectrum allocated to public safety use and commercial use 
before 2002, we find that public safety has been allocated more than 20 times as much 
spectrum per user as commercial providers. In recent years, allocations to both public 
safety and commercial providers have been greatly increased, including spectrum at 700 
MHz (although not all of this spectrum is currently being utilized). Public safety has a 
total of 97 MHz allocated for its use across the RF spectrum with 60 MHz of spectrum 
which can be used for broadband. Using 2010 data, the allocation of spectrum per user 
for public safety is now 25 times that of commercial providers. 

Cellular architecture, advanced technology, and the accompanying funding to deploy it 
mean that a more spectrally- and cost-efficient approach can be taJcen, and this huge gap 
in spectral efficiency can be reduced. Instead, public safety, using current teclmologies, 
larger geographic service areas, sufficient infrastnicture, and sound spectrom 
management principles, should be able to operate more efficiently and support increased 
traffic demands within less spectrum than previously experienced. Further, because of 
the use of commercial technologies, public safety communications no longer has to 
operate in a silo. Instead, public safety can access additional networks for spikes in 
capacity demands, such as during particularly large emergencies. 


See Cost Model Paper. 
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HI. How the Plan Meets Public Safety Capacity Needs; Capability Back-stop 

As discussed above, capacity depends on factors such as architecture, technology, and the 
number of sites, as well as amount of spectrum. Under NBP recommendations, public 
safety would have architecture, technology, and a number of sites comparable to leading 
commercial providers. Moreover, by commercial standards, 10 megahertz would be a 
large allocation to serve this number of users. For example, even if we completely 
disregard the 87 megahertz of spectrum public safety has outside this band, and we 
include spectrum recently allocated to commercial providers that is not yet in use, 
commercial providers would serve 2.7 times as many users per megahertz as public 
safety, (If we exclude commercial allocations made since 2006, because infrastructure 
has not yet been fully deployed in many of these bands, commercial providers would 
serve 8.5 times as many users per megahertz.) Commercial providers would need their 
current allocation and 900 megahertz of new spectrum before the amounts of spectrum 
per user were the same. Thus, if the routine ne^s of public safety users are comparable 
to, or twice as great as, those of commercial users, this combination of infrastructure 
build-out and spectrum would meet those needs. 

Nevertheless, for public safety communications, we must look beyond routine 
communications use to ensure that there is sufficient capacity available when major 
emergencies occur. As shown in the Appendix, our analysis demonstrates that 10 
megahertz of dedicated spectrum will likely provide a significant amount of capacity and 
the required performance when used with 4G technology and sufficient infrastructure. 
The Appendbc presents a scries of specific scenarios: a “dirty bomb” attack at 
Manhattan’s Penn Station,'^ a projected 12 year growth model for routine use of 
broadband seiwices in New York City, a bridge collapse in Minneapolis, and a hurricane 
in Houston, This analysis determines that a system deployed in 10 megahertz of 
spectium with the number of sites proposed in the FCC Cost Model''' would have 
sufficient capacity for estimated broadband communications in each of these scenaiios. 

As these scenarios demonstrate, and as supported by the record and past public safety 
broadband experience, the most demanding application with respect to capacity is likely 
to be high-data-rate applications such as mobile video. In order to support the potential 


This is consistail with the 2008 FNPRM wliicli concluded that all communications for public safety 
could be supported within these 10 megahertz except under unusual circumstances. Under the rules 
proposed, public safely could supplement its 10 megahertz by accessing a limited portion of tire D block if 
and only if the President or a state governor declares a state of emergency, the President or a state governor 
issues an evacuation order impacting areas of significant .scope, tlie national or airline sector threat level i.s 
set to red, the National Weather Service issues a hurricane or flood warning likely to impact a significant 
area, other major natural disasters occur, such as tornado .strikes, tsunamis, earthquakes, or pandemics, 
manmade disastere or acts of terrorism of a substantial nature occur, power outages of significant duration 
and scope occur, or the national threat level is set to orange. 

See City of New York Ex Parte Filing, PS Docket No. 06-229, 700 MHz Public Safely Broadband 
Applications and Requirements at 34-40 (Feb. 23, 2010) (New York City Paper). 

See Cost Model Paper. 
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for video demands during times of emergency, it is important to look first at sound 
spectrum management policies tliat ensure that capacity is properly allocated among 
users and available networlcs and technologies. Second, for the rare times when 
additional capacity is actually needed, such as when the public safety network is not 
available, the NBP recommends that public safety have roaming and priority access on 
commercial wireless broadband networks. This will provide a safeguard to ensure that 
public safety has access to multiple, redundant networks with significant additional 
capacity when it is needed. Further, the public safety community can enter into 
additional spectrmn sharing arrangements with other commercial partners. In these 
scenarios, it is likely that in extreme emergencies with heavy video or other high- 
bandwidth requirements, far more capacity will be required. 

A, Ensuring Capacity During Huge Demands or When the Network is Unavailable 

Public safety communications capacity demands are generally modest (though support 
critical communications requirements), with occasional spikes during emergencies. 
Public safety must have adequate capacity to accommodate large capacity requirement 
spikes if and when they do occur. However, allocating dedicated resources to public 
safety to support the largest spike imaginable would leave a great deal of capacity unused 
between spikes. It is impossible to anticipate the liming of spikes. Reserving dedicated 
spectrum for these extreme emergencies would be grossly inefficient and waste two 
scarce resources; money and spectrum. 

Further, even witli 20 megahertz of spectrum, it is extremely unlikely that in the most 
video-dependent or most high-bandwidth response situations that public safety would 
have adequate capacity. The most cost-effective and spectrally efficient way to meet the 
emergency communications needs of the public safety community is through providing 
adequate infrastructure and spectrum sharing - ensuring a backstop capability for times 
when the public safety network is unavailable or there is a huge surge in demand. This 


” For example, as was observed based on usage data from Denver’s public safety coramutiioations systems. 
“[m]odern public safety wireless communications systems aj-e generally designed for the worst-case 
scenario; a large-scale event which requires communication between large numbers of first responders, 
potentially from diverae agencies. . . . Most of the time, these systems operate at the low end of their 
dcsigned-for capacity.” Joshua Maisli, “Secondary Markets in Non-Federal Public Safety Spectrum,” 
Telecommunications Policy Research Conference (2004). In addition, at its peak, the Minneapolis system 
handled over two times the number of calls during the 1-35W bridge collapse that it would typically expect. 
During the busy-hour of September 17, 2008, the Harris County Regional Radio System handled almost 
twice as many FITs than it would handle on a typical day. See Federal Communications Commis.sion, 
F.mergency Communications during the Minneapolis Bridge Disaster: A Technical Case Study of the 
Federal Communications Commission’s Public Safety and Homeland Security Bureau’s Communications 
Systems Analysis Division at 16-17 (2008) (Minneapolis Bridge Case Study), available at 
http://www.fcc.gov/pshs/docs/ciearinghouse/references/minncapolis-bridge-report.pdf; see also Federal 
Communications Commission, Emergency Communications During Hurricane Ike: Hanis County 
Regional Radio System: A Technical Case Study by tbe Federal Communications Commission’s Public 
Safety and Homeland Security Bureau’s Communications Systems Analysis Division at 12-13 (2009) 
{Hurricane Ike Case Study), available at http://www.foo.gov/pshs/docs/ciearinghouse/case- 
studies/Hurricane-lke-Harris%20Counly-120109.pdf. 
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can be best achieved thiough the implementation of the NBP’s recommended priority 
access and roaming regime. The FCC has plans to begin a rulemaking that will result 
in the implementation of this priority access and roaming regime in the near term, 

LTE technology is particularly promising with regard to priority access and roaming. As 
part of its current standard it allows network operators to assign different priority levels 
to different users or services, such that low-priority users have restricted use of network 
resources. Moreover, with IP (Internet Protocol) and LTE technology, it is possible to 
prioritize traffic in a way by which capacity is transferred to the highest and best use. 
Such prioritization schemes have been used successfully in military systems. The LTE 
standard is bringing tiiese capabilities to wireless cellular systems. 

B. Possible Future Capacity Expansions 

In analyzing network capacity, it is also important to ensure that tltere is room for 
expansion and growth. Generally, a simple wiay to increase capacity is to increase the 
number of cell sites in a network. This can be done at a relatively low cost by exploiting 
commercial and other existing infrastracture wherever it is appropriate.'^ Accordingly, 
by using a constant amount of spectrum and expanding infrastructure deployment, 
network capacity can be increased. 

Furthermore, LTE is at an early stage of technology development, and it will continue to 
progress. The NBP recommendation to leverage this commercial technology provides an 
opportunity for public safety communications to benefit from commercial technology 
advances, including increases in spectrum efficiency. Commercial operators are 
constantly upgrading their network capabilities to take advantage of greater spectrum and 
operational efficiencies. The NBP’s incentive-based partnership applies this approach to 
the public safety broadband network, 

C. Efficient Use of Public Safety Spectrum 

Finally, public safety users can ensure adequate capacity through good stewardship of the 
broadband spectrum that is allocated to them. The 700 MHz public safety broadband 
spectrum has excellent propagation characteristics for mobile wireless broadband 
services and the public safety community should manage it as efficiently as possible. 
This includes ensuring that the public safety broadband spectrum is used for its best use: 
mobile use. Public safety should look to utilize fixed wireline and fixed wireless systems 
for some applications tliat are better supported by these technologies. A good example of 
this is video surveillance. For example, in addition to its allocations under 1 GHz, public 
safety has exclusive use of 50 megahertz of the 4.9 GHz band on a flexible basis which is 
well-suited for fixed uses, such as video surveillance. 


This commercial spectrum would be used for commercial purposes when not required for public safety 
use. 

See Cost Model Paper. 


12 



169 


Governance procedures are also an important component of sound spectrum management 
practices. For example, public safety needs to prioritize particular applications among 
incident commanders. This is an area on which the Emergency Response Interoperability 
Center (ERIC) and its federal partners can work with the public safety community. It is 
particularly important that public safety lias access to capacity across its network; 
whether its dedicated 10 megahertz of public safety broadband capacity or the capacity 
of its roaming partners, in a manner that best supports the pubic safety community’s 
needs at any one time. 

D, The Role of Video and Future Bandwidth Intensive Applications 

As previously discussed, mobile video is an example of one bandwidth-intensive 
application where capacity constraints may be experienced no matter the total amount 
{e.g., 10, 20 or even 25 megahertz) of dedicated spectrum available to pubic safety for 
broadband communications. First, no matter how much capacity public safety has 
available to it, public safety network engineers must consider tlie appropriate data rate for 
mobile video. Not only must there be sufficient aggregate capacity to support all of the 
video devices in operation, but the system must be designed such that a single video 
device can operate even when it is at the edge of a cell. The data rate and performance 
available to a device in a cellular broadband network is a function of how far it is from a 
transmission tower. This is particularly important for video uplinks. The received power 
levels from an end-user device, not the amount of spectrum, are the limiting factor that 
determines the maximum video uplink data rate, A network that must be capable of 
supporting a video device or other device that supports a high-data-rate application must 
therefore have smaller cell radii, even if very few such devices will be used. Since 
smaller cells means more cells for a given area, requiring a network to support higher- 
data-rate video increases costs. 

Leading organizations representing public safety, represented by the National Public 
Safety Telecommunications Council (NPSTC), have slated that a system that supports 
256 kb/s per video device tliroughout the coverage area, including edge of cell, is 
sufficient for public safety in urban areas (and lower data rates are acceptable in suburban 
and rural areas).*® This does not limit fixed devices located neai' a transmit tower, but 
typical mobile himd-held video devices must be capable of operating at 256 kb/s or less. 
The Department of Homeland Security’s SAFECOM Program has stated that the 
preferred data rate for video depends on its use and purpose. 256 kb/s is acceptable for 
tactical and live surveillance of large targets, but for small targets, 512 kb/s may be 
needed. Under these recommendations, average video rates would fall somewhere 
between 256 and 512 kb/s. A great deal of tactical capability - currently unavailable to 
public safety users - can be made available through a mobile network that supports these 
data rates. 


'* See National Public Safety Telecommunications Council, Public Safety 700 MHz Broadband Statement 
of Requirements at 39 (2007). 

See Department of Homeland Security, SAFECOM Program, Public Safety Statement of Requirements 
for Communications & Interoperability Volume I (2006) and Volume II (2008). 
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However, a few vendors of high-data-rate video equipment have argued that the public 
safety broadband network must support 1.2 Mb/s or even 3.5 Mb/s for each video device, 
which is enough to carry standard-definition television (SDTV) and high-definition 
television (HDTV), respectively. While, of course, any public policy must strive to 
maximize public safety’s tactical capabilities, the policy must also be grounded in 
practical assumptions. Because of the uplink power limitations of video devices, high 
speed uplink from the cell edge can only be supported at a limited distance from the cell 
site. Hence, video uplink speeds of greater than 1 Mbps from the cell edge, as suggested 
by a few vendors, will require vastly more cell sites than would otherwise be necessary. 
This cell limitation is independent of the amount of spectrum. Consider the cost of a 
coverage-limited network that can support a single 1.2 Mb/s device at the edge of a cell 
and that is otherwise built to the same standards as rccoimnended in the A 

coverage-limited network requires fewer cell sites than capacity-limited networks, and 
therefore costs less, so we can use this coverage-limited network to get a reasonable 
lower bound on the cost of a network that can support 1.2 Mb/s. We estimate that a 
coverage-limited network supporting 1.2 Mb/s would require 2,85 times as many cell 
sites, and both capital expenditures (CAPEX) to construct the network and operating 
expenditures (OPEX) to operate, maintain and upgrade the network are roughly 
proportional to the number of cell sites. Thus, by increasing the required data-rate-per- 
device to 1.2 Mb/s, a nationwide network that would have cost only $14 billion would 
instead cost $40 billion. 

Of course, increasing the number of cell sites nationwide by a factor of 2.85 to support a 
single 1 ,2 Mb/s stream at edge of cell would have the effect of dramatically increasing 
aggregate capacity. This unavoidable expansion in aggregate capacity means a much 
larger number of video streams can be supported, without increasing the spectram 
allocation beyond 10 megahertz. Indeed, a system operating in 10 megaliertz of spectrum 
and designed to support 1.2 Mb/s video devices by deploying 2.85 times more sites than 
was proposed in the NBP would have more aggregate capacity than a system operating in 
20 megahertz that has the amount of infrastructure proposed in the NBP.^' 

As noted above, we arc not denying the value of mobile video capability to public safety. 
Indeed, we recognize that use of mobile video is likely to be a key tactical capability 
provided by the public safety broadband network. However, we emphasize that a 
significant degree of capability can be provided at bitrates tliat are much more reasonable 
from a cost-benefit standpoint over a mobile 700 megahertz system. To the extent that 


See Cost Mode! Paper, 

■* There is one way to overcome the problem.s highlighted above and provide much higher data rates for 
video anywhere in a cell: one can use higher-gain antennas than is typical for commercial handsets, and 
perhaps higher-power transmitters. Users of commercial cell phones typically prefer smaller form factors 
rather than superior antennas, but this is presumably not an issue for a public safety command center. In 
effect, a device with a high-gain antenna at the edge of the cell can communicate as if it were much closer 
to the center of the cell. While this technology makes it possible to transmit at higher rate, it also reduces 
the effective consumption of network capacity, so high-data-rate video provided in thi.s way does not create 
a problem for the network operating at 700 MHz. 
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public safety agencies require liigh-defmition, fiiU frame video capabilities, some of these 
services are more cost effectively accommodated using other spectrum,^^ 

B. , The Effect of Interference 

Adjacent cell interference can also impact the capacity of a wireless network. In the past, 
there have been instances in which public safety’s LMR networks experienced levels of 
interference from commercial operations in adjacent spectrum that created problems for 
public safety users.^^ However, the use of advanced RF engineering techniques in 
combination with LTE technology can greatly reduce potential interference problems. 

A nationwide broadband LTE cellular network based is far less likely then LMR 
networks to be susceptible to interference may potentially to reduce capacity. Cellular 
broadband networks are generally interference limited rather than noise limited, so they 
can tolerate more interference than LMR. Indeed, today’s broadband cellular networks 
are designed to operate at an interference threshold so high that adjacent cells can reuse 
the same frequencies without cau-sing harmful interference. 

Moreover, while significant differences in cell site density also can increase the 
probability of near-far problems, site density will be more similar for two cellular 
networks using comparable technology (e.g., LTE) than for a cellular network and LMR 
system. Furthermore, the number of public safety cell sites recommended in the NBP is 
roughly consistent with the number of sites currently operated by commercial nationwide 
wireless providers using spectrum comparable to the 700 MHz band. Thus, if these 
recommendations are realized and sufficient cell sites are deployed, the anticipated site 
density of the broadband public safety network will be very similar to that of a 700 MHz 
commercial network, substantially reducing the risk of near-far problems. 


’■ We note, for example, that coinmei cial broadcasters utilize higliev frequency spectrum for mobile 
Electronic News Gathering operations, which involve diffei'ent netwoik topologies optimized for high data 
rate video feeds suitable for HDTV broadcast. 

One important reason that adjacent channel interference can mor-e easily become harmful to LMR 
systems is that LMR systems are noise limited, meaning that radios must operate well even when they 
receive very weak signal levels. In conuast to LMR networks, comirtercial cellular networks are designed 
to operate despite significant interference. Accordingly, LMR-based networks are inherently mor-e 
vulnerable to interfer ence, including adjaccnt-charmel intei ferencc, than commercial networks. 

The problei-n is compounded by differeitces in the number of cell sites deployed in a given region. The site 
density of commercial wireless networks is typically much higher than that of public safety LMR networks, 
as discussed infra. Thus, it is common for an LMR public safely radio to be far from an LMR cell site, 
receiving a weak signal that is close to the noise floor and close to a commercial cell site that is 
tr-ansmitting in adjacent spectrum. In this case, interference in the public safety spectrum aiiocation may be 
raised in the area directly around the commercial cell site, due to a) the pr-esence of high levels of radiated 
power in out-of-band emis-sions; and/or b) inteimodulation products tliat fall within the public safety 
channel; and/or c) in-band emissions that are too strong to be adequately filtej-ed out by the public safety 
receiver. Thus, a commercial site using adjacent spectrum can create a coverage hole for LMR radios. Thi,s 
is called a “near-fai-” intei-ference scenario. The larger the difference in site density between the commercial 
network and the adjacait public safety network, the greater the probability that this form of harmful 
interference will occur. 
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As public safety leverages commercial infrastructure and commercial broadband 
teclmology, and a sufficient number of sites, near-far issues for public safety will be 
essentially the same as near-far issues for commercial networks. This means that 
commercial standards for interference between networks operating in adjacent spectrum 
will apply to public safety. For example, 3GPP specifications for LTE assume that two 
adjacent channel LTE networks operated by different wireless providers (i.e., in which 
sites are not necessarily co-located) would not require an additional guard band, 
assuming Urey are each deployed using similar site densities.^'* As a result, spectrain 
allocations for LTE around the world (e.g., digital dividend allocations in the United 
Kingdom^^ and Germany^®) do not include guard bands between adjacent operators. 

in. Cost as a Driver for Network Capability 

In addition to providing sufficient capacity, the NBP recommendations are designed to 
provide public safety nationwide interoperable broadband communications in a cost- 
effective manner. One important way to reduce cost is to maximize the use of 
commercial teclmology. If public safety uses commercial-scale components in its 
devices, they will benefit fiom commercial economies of scale. This is achieved in part 
by requiring the D Block licensee, and perhaps other 700 MHz licensees, to offer some 
devices that are also capable of operating in the public safety band. However, if there is 
no D Block cormnercial operator, then there will he no ecosystem of D Block commercial 
devices. In this situation, the market for Band Class 14 LTE devices, i.e. the devices that 
use either the D Block or PS broadband spectrum, would be far smaller and the costs of 
public safety devices would be far larger. This same phenomenon would negatively 
impact the radio access network equipment market. Without one or more commercial 
operators utilizing equipment tliat can operate in Band Class 14, it is likely that public 
safety will not be able to benefit from Ute commercial economies of scale that are 
available in the rest of the 700 MHz band. 


Section 5.7.1 of tlic 3GPP standards on channel spacing provides: 

The spacing between carriers will depend on the deployment scenario, the size of the frequency block 
available and tlie channel bandwidths. The nominal channel spacing between two adjacent E-UTRA 
carriers is defined as following: 

Nominal Channel spacing = (BWa,mnd(i) + BWchannei(3))/2 

where BWaiaimei(i) and BWchaiuKi:’) are the channel bandwidths of the two respective E-UTRA carriers. The 
channel spacing can be adjusted to optimize performance in a particular deployment scenaifo. 

See http://www.bis.gov.uk/assets/biscore/coiporate/docs/migrated- 
consultations/digital%20britaiii%20report- 

%20a%20consultation%20on%20a%20direction%20to%20ofcom%20to%20impleinent%20tl'ie%20wireles 
s%20radio%20spectrum%20modernisation%20programme.pdf ( paragraph 3.33 on page 17 which stales 
that the 800 MHz digital dividend specti um will be auctioned “in six lots of 2 x Smegahertz”). 

See http://www.cesifo- 

group.de/pis/guestci/down!oad/CESifo%20DiCE%20Report%202010/CESifo%20D!CE%20Report%201/2 
OlO/dicereportl 10-db4.pdf (Germany allocated digital dividend spectrum into six 2x5 megahertz blocks): 
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Another significant cost-saving element of the NBP is the incentive-based partnership 
approach. Altliough not required, NBP deployment costs were calculated using this 
approach, and the savings were considerable when compared to a stand-alone network 
dedicated to public safety and does not leverage commercial infrastructure. Under the 
NBP, a $6,5 billion investment could provide coverage to 99% of Americans by enabling 
constniction of a public safety “overlay” network on 41,600 existing commercial sites; 
haidening of commercial towcre; the addition of over 3,000 sites in rural areas; and the 
development of a fleet of public safety deployables. This is far less expensive than a 
stand-alone public safety network, which would likely cost at least $15 billion to 
constnict.^^ Moreover, failing to leverage commercial infrastructure would mean that 
existing commercial networks would not be haixlened, making them less reliable for 
carrying critical infrastructure traffic. The NBP also noted that this hardened 
infrastmcture will better support utilities and facilitate the deployment of energy-efficient 
smart grid technology. 

In sum, incentive based partnerships, where public safety holds frill rights to its spectrum 
but where infrastructure is shared between public safety and commercial systems, provide 
a more cost effective mechanism for this necessary evolution path. A stand alone system 
dedicated to public safety would require all evolution costs to be borne by the vastly 
smaller public safety user base. Moreover, because of tlie higher cost of the stand-alone 
approach, the resulting network would probably have fewer cells with much larger cell 
radii, and the capacity and performance of public safety communications would suffer as 
a result. 

IV. Conclusion 

The NBP’s recommendations for the deployment of a nationwide interoperable public 
safety broadband wireless network were developed over the course of almost a year of 
intense study, inquiry, analysis and meetings with and input from public safety leaders, 
communications engineers and industry experts. The result is a plan that will provide 
public safety with a nationwide, interoperable network that has the capacity for all day- 
to-day operations and with the innovation of public safety roaming and priority access 
across the 700 MHz cellular spectrum, surge capacity for emergencies, and even 
extraordinary contingencies. 

The network is based on the availability of 10 megahertz of spectrum dedicated to public 
safety use by Congress, which provides public safety with substantially more spectrum 
per user than major commercial networks, providing them with the required capacity and 
perfonnance for critical communications needs. Roaming and priority access will 
provide additional capacity on up to 70 megahertz or more of spectnim. The NBP 
recommendations makes full use of the additional capacity that can be gained from use of 
LTE and IP technology, and public funding to build out a sufficient number of cell sites 
to support the network. 


’’ See Cost Model Paper at Section E. 
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Appendix 


INTRODUCTION 

In this Appendix, we analyze public safety use of broadband wireless communications 
employing a network built in accordance with the FCC Cost Model in 10 megahertz of 
spectrum in four scenarios depicting various types of emergencies. For each scenario, we 
calculate the expected value of utilization^* of the network.^’ We assume for purposes of 
this analysis an LTE network whose capacity averaged over each sector*'* is 7.5 Mb/s 
(downlinlc) and 3.25 Mb/s (uplink). These figures represent average throughput and are 
in-line witli current industry benchmarks. 

In addition, while studies of voice communications among present day emergency 
responders during disaster events have shown tliat the command and control 
communication structure used by public safety results in a sparse, liighly compact process 
of communication,*' our analysis departs from this model to yield a more conservative 
result. For purposes of analysis we assume that video and data communications are 
generated by individual responders, mobile vehicles and command centers. Activity 
levels assumed per device category are greater than or equal to those typically found in 
tlie commercial environment. These assumptions produce a rich, video intensive 
environment in which large amounts of data are continually transmitted by emergency 
responders. 

Our analysis yields the following observations/conclusions; 

• LTE networks deployed in accordance with engineering assumptions in the FCC 
Cost Model, which are themselves consistent with commercial engineering 
assumptions, provide sufficient capacity to meet the communication needs of 
public safety utilizing the 10 raegaliertz of spectrum that has been allocated to 
public safety for broadband over a broad range of scenarios and assumptions. 


“* Utilization is the fraction of capacity in use. Utilization must be below 1 to be feasible, and not too close 
to 1 to avoid congestion problems. 

® See Omnibus Broadband Initiative, A Broadband Network Cost Model: A Basis for Public Funding 
Essential to Bringing Nationwide Interoperable Communications to First Responders (rel. Apr. 2010) (Cost 
Model Paper), available oUittp://www.fcc.gov/p.shs/docs/ps-bb-cost-modelpdf (last visited May 10, 2010). 

” Each cell site is typically divided into 3 sectors. 

See Federal Communications Commission, Emergency Communications during the Minneapolis Bridge 
Disastei': A Technical Case Study of the Federal Communications Commission’s Public Safety and 
Homeland Security Bureau’s Communications Systems Analysis Division at 16-17 (2(M)8) (Minneapolis 
Bridge Case Study), available at http://www.fcc.gov/pshs/docs/clearinghouse/references/minneapolis- 
bridge-report.pdf (last visited Apr. 28, 201 0). 
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• Deploying greater numbers of cell sites achieves a greater aggregate capacity and 
higher overall level of spectral efficiency, consistent with Commission goals to 
achieve highest use for this scarce lesource. 

Scenario I and II have been extracted from the New York City Department of 
Information and Technology’s recent filing in FCC Docket 07-114 {New York City 
Filing)?^ Scenario III and IV are based on actual events and empirical data that was 
collected and analyzed by FCC staff, to include data extracted from FCC reports on these 
disasters. 

Scenario I: Dirty Bomb in New York City 

The New York City Filing provides one of the few discussions in the record developed for 
the NBP of the public safety response to a specific emergency scenario, in this case a 
hypothetical “dirty bomb” attack at Manhattan’s Penn Station in the middle of a busy 
work day. In this scenario, the attack has left 900 people injured, some of whom are in 
critical condition. With support from the New York City Transit Authority, EMS has 
been mobilized to assist the injured. In addition, the New York City Police Department 
has initialed a Level 4 mobilization to deal with the security threat. To contain the 
broader dangers of the nuclear contaminants unleashed by the dirty bomb attack, the New 
York City Fire Department has set up a hazardous material (HazMat) detoxification / 
wash-down. 

For purposes of analysis we employed the following assumptions, all of which are taken 
directly from the New York City Filing.^ In the downlink direction, there are 38 video 
links active at a time, and 1 6 Mb/s of non-video traffic, which includes database access, 
file downloads, telemetiy, computer aided dispatch, and VoIP. In the uplink direction, 
there are 12 simultaneous video links, and 7 Mb/s of non- video traffic which includes 2 
Mb/s of triage images from EMS. The locations of emergency responders are uniformly 
distributed across an area surrounding the incident. (In the New York City Filing, this 
area consists of tliree sectors.’^) 

In addition, we have employed three traffic assumptions in our analysis that differ from 
those in the analysis reflected in the New York City Filing. The first concerns video data 
rate. As discussed in great depth previously, NPSTC and SAFECOM have indicated that 
the needs of public safety can be met with per-device data rates of 256 Kb/s and 384 Kb/s 
respectively.^*’ Notwithstanding these assessments, the analysis reflected in the New York 


“ See Comments of NYC Department of Information and Technology, FCC Docket 07-114 {received Nov, 
1 7, 2009) {New York City Fithig). 

“ See id. 

See id. Wo take no position on the appropriateness of the assumptions reflected therein. 

” See id. at 14. 

See Public Safety Spectrum Trust, Public/Private Partnership Bidder Information Document at 8 (2007); 
National Public Safety Telecommunications Council, Public Safety 700 MHz Broadband Statement of 
Requirements at 39 (2007), Sec Public Safety Statement of Requirements, Vol II, Ver 1 .2, Tables 6 and 7 at 
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City Filing is based on the assumption that public safety will require downlink video at 
1.15 Mb/s (essentially standard broadcast quality video) and 647 Kb/s quality uplink 
video”. For tile reasons stated, we have rejected this assertion.’* We do, however, 
include the non-video traffic assumption reflected in the New York City Filing analysis of 
this scenario.’^ 

Second, the sector downlink capacity assumption of 7.5Mb/s {for 10 megaheitz), which is 
the limiting factor in this scenario, is more conseivative than that employed in the 
analysis reflected in the New York City Filing. The New York City Filing analysis 
assumes a downlink capacity of 10 Mb/s for 10 megahertz bandwidth and 21 Mb/s for 20 
megahertz bandwidth.™ 

Thirdly, our assumptions differ from the analysis reflected in the New York City Filing 
with regard to the number of cell cites deployed. We assume that an appropriate number 
of cell sites have been deployed, as would be the case under the NBP recommendations. 
The NBP recommends and the FCC Cost Model assumes tliat to meet public safety 
requirements either for capacity or in-door signal-reliability, the number of sites should 
be significantly increased from the 200 reflected in the New York City Filing.*^ 

Increasing tlie nmnber of cells would allow each cell to cover a smaller area, increasing 
overall capacity and spectral efficiency. As a result, where the analysis reflected in the 
New York City Filing assumes that the activities associated with disaster response would 
be distributed over 3 sectors, we conservatively assume tire activities would be 
distributed over 6 sectors. The FCC Cost Model would result in the deployment of 
considerably more than 3 times as many cell sites than that reflected in the New York City 
Filing scenario. Therefore 9 or more sectors would cover the area of operation for the 
dirty bomb as assumed in the New York City Filing. As Exhibit 1 below shows, this 
emergency would produce a mean utilization of 58% (downlinlc) of the capacity available 
in 10 megahertz for a video rate of 256Kb/s. 


http://www..'!afecomprogram,gov/NWrdonlyi'es/2ADCC02F-4665-4D4C-B512- 
63CE59BD58DB/0/PS_SoR2_vl2.pdf (last visited May 10,2010). 

” See New York City Filing at 23. 

See supra at Section 1(G). 

See New York City Filing at 24. 

* See id. at 23. 

See id. at 14. 
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Public Safety Spectrum Utilization During “Dirty Bomb” Scenario 
256 Kb/s video 



Downlink utilization 

Uplink utilization 

Video 

.22 

.16 

All other applications 
combined'** 

.36 

.36 

Total 

.58 



,52 


Exhibit 1 


Even with higher-quality video, there is still more than enough capacity in 10 megahertz 
of spectrum to respond to the dirty bomb attack in Penn Station described in the scenario. 
Exhibit 2 shows network utilization below 68% (downlink) for 384 Kb/s video. We also 
show in Exhibit 3 the case for 512 Kb/s video with network utilization (downlink) of 

19 %.^^ 


Public Safety Spectrum Utilization During “Dirty Bomb” Scenario 
384 Kb/s video 



Downlink utilization 

Uplink utilization 

Video 

.32 

.24 

All other applications 
combined 

.36 

.36 

Total 

.68 

.60 

Exhibit 2 



Public Safety Spectrum Utilization During “Dirty Bomb^ Scenario 

SI 2 Kb/s video 


Downlink utilization 

Uplink utilization 

Video 

.43 

.32 

All other applications 
combined 

.36 

.36 

Total 

.79 

.68 


Exhibit 3 


* Including VoIP, database access, file transfer, telemetry, computer aided dispatch, images transfers, 
sensors, incident management, and more. See New York City Paper at 34-40. 

In the New York City Filing, downlink utilization for the 200 cell site, 20 megahertz network under this 
scenario was 95%. 


21 








178 


These Exhibits show that deploying a sufficient number of cel! sites, in-line with 
commercial design strategies and the NBP recommendations, increases overall network 
capacity, improves spectral efficiency and provides sufficient capacity to meet public 
safety needs for tliis serious emergency in 10 megahertz of dedicated spectrum utilizing 
adequate infrastructure and sound spectrum management principles. 


Scenario 2: New York City Network Growth needs for Major Urban Environment 

In addition to the emergency dirty bomb scenario reflected in the New York City Filing, 
the New York City Department of Information and Technology’s (“NYCDIT”) estimate 
of the 12-year operational growth needs for a city wide wireless network provides a 
second scenario for analysis. This estimate includes comniimications associated with a 
variety of municipal functions including public safety and many applications such as 
video and non-mission critical voice. As described below, we assess the ability of a 
system built out in 10 megahertz of dedicated spectrum to support this traffic using these 
projections. For simplicity of comparison, we will use all traffic load assumptions used 
by NYCDIT in their filing, although the FCC takes no position on the appropriateness of 
these assumptions, 

NYCDIT estimates a network aggregate traffic load of approximately 7.3 Gb/s 
(downlink) and 3.6 Gb/s (uplink) in Year 12. Exhibit 4 (Figure 5 from the New York 
City Filing) shows the growth of network traffic plotted against capacity for a 200 site 
network deployed in 10 megahertz of dedicated spectrum. NYCDIT’s figures indicate 
when aggregate load would reach 75% of capacity.''^ 



Exhibit 4 


Exhibit 5 (Figure 6 from the filing) shows the same growth projection for a 200-site 
network deployed in 20 megahertz of spectrum: 


See New York City Filing at 10. 

NYC uses a 75% capacity threshold here as a conservative estimate of effective maximum capacity or a 
trigger point for capacity expansion. 
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OL OaiMinil vs. Dl. Capad ty 



Exhibit 5 


UlfiamwHlvi. UCapacUy 



NYCDIT summarizes these results in Exhibit 6 (Tables 2 and 3 from the New York City 
Filing).^ A review of these tables demonstrates that the uplinlc channel will be the first 
to run out of capacity, reaching 75% of capacity in 5.5 years with a lOmegahertz 
allocation, and 7.1 years with a 20 megahertz allocation. Even with 20 megahertz of 
spectrum proposed by NYCIDT in its estimation, NYCDIT will need to expand the 
network by year 7 or 8 under these assumptions. 


75% Capacity Exceeded 

With Voice 

Without Voice 

Downlink 

7 yeans 

7.5 years 

Uplink 

5,5 years 

5.8 year's 


T.ible 2 - Capacity with and without Voice with 10 MHz LTE Bandwidth 


75% Capacity Exceeded 

With Voice 

Without Voice 

DownlUik 

> 12 years 

>12 years 

Uplink 

7,1 years 

8 yeans 


Table 3 - Capacity with and without Voice with 20 MHz LTE Bandwidth 
Exhibit 6 


As explained earlier, tliese network capacity exhaust time intervals are not inbinsic to the 
spectrum allocated; they depend on many factors, including the number of cell sites 
deployed. The number of cell sites assumed when deriving the above table is 
considerably less than would be recommended in the NBP, Indeed, it is just over half the 
number of sites that NYC has in use today, implying that New York would choose to 
greatly reduce its infrastructure at a time when the NBP would support expansion. 

Based on NYCDIT’s growth model, we establish a target network capacity such that at 
Year 12, network capacity is 75% of total network capacity. As shown in Exhibit 7, 
NYDITC’s projected growth to reach 75% network capacity over the next 12 years can 
be supported within 10 megahertz of spectrum as long as at least approximately 492 cells 
are deployed, even using the more conservative FCC assumption of 7,5 M.b/s downlink 
capacity, which is still well below the number of sites that would be provided for based 


New York City Filing at 15. 
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on the methodology employed within the FCC Cost Model. If, for example, NYCDIT 
were to deploy 750 sites (which is consistent with the NBP and the FCC’s cost model 
planning assumptions), then utilization would not reach 50% within 12 years, as shown in 
Exhibit 8 . 

In sum, by building out sufficient cell sites, even these 12-year traffic projections from 
NYCDIT can be supported witliin 10 megahertz of dedicated spectrum with excess 
capacity to spare. To be more specific, the FCC funding proposal derived from the FCC 
Cost Model would provide for significantly more capacity within a 10 megahertz 
allocation of spectium than the NYCDIT proposed design which minimizes cell site 
deployment at the expense of spectral efficiency of NYCDIT’s proposed 20 megahertz 
spectrum allocation. This approach of deploying more cell sites to increase capacity and 
spectral efficiency is consistent with the FCC Cost Model and funding recommendations 
for a public safety broadband network developed by the FCC. 


New York City 12 Year Growth Requirements 



75% Capacity 
Uplink Cell 
Sites 
Required 
Year 12 

75% Capacity 
Downlink Cell 

Sites 
Required 
Year 12 

Capacity Required in 

NYC projection 

4.8 Gb/s 

9.7 Gb/s 

No. Cell Sites Needed 
with FCC Plan 

492 

433 


Exhibit 7 


New York City Utilization after 12 Years with 750 cells 


Uplink utilization after 
12 years 

Downlink utilization 
after 12 years 

.49 

.43 


Exhibits 
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Scenario III; Collapse of the Minneapolis Bridge 

The third scenario is based on an actual disaster. At 6:00pin on August 2007, the 
Interstate 35 West Bridge collapsed in Minneapolis killing 13 people and injuring 145. 
Emergency responders reacted quickly. In a little over 2 hours, all survivors from the 
affected area had been removed. The FCC, with the cooperation of public safety 
communication officials from Mimiesota studied this disaster and issued a report.'*^ 

As a result of the study certain facts are known which allow us to make certain 
approximations for purposes of analysis. Nearly all emergency responders in this area 
shared a common LMR system. This allows us to approximate the number of responders 
at tire scene. We also know that as emergency responders rushed to the incident, the two 
LMR sites immediately adjacent to the disaster showed a combined increase of 
approximately 600 unique radio IDs in hour 2 of the disaster, over tire baseline of 994 
unique radio IDs that were present in the hour preceding the collapse. 

We assume that each radio ID represents a single first responder. We assume that a 
majority of the 994 personnel on duty before the disaster continued their normal fiinction 
and were randomly scattered throughout the two LMR serving areas, comprising an 
approximate serving area of 254 square miles. Thus, 600 additional personnel flooded a 
small area around tlie site of the disaster, participating in the rescue efforts. We also 
apportion an additional 40 emergency responders within the emergency area to represent 
the approximate number of emergency responders that might normally have been within 
a 10 square mile area of the disaster site and allocated this number to the rescue effort as 
well. Thus, a total of 640 emergency responders are used to represent the number of 
responders within the incident area. We vary the area constituting the affected rescue 
area, first assuming an approximate 1 0 square mile box that encompassed major 
highways surrounding the bridge and progressively shrinking the box to 5 sq. miles and 
tlien 1 sq. mite. This increases the density of emergency responders in the incident area 
and increases the tiaffic load per sector. 

In addition to the individual first responders, we consider a scenario in which mobile 
command centers are on the scene, and are receiving and generating a significant amount 
of video traffic. The actual amount of video required at the incident scene is, of course, 
an estimate. As a figure of merit, we take the estimate employed by the NYGDIT in its 
analysis of the dirty bomb incident of 38 videos down and 12 videos up and apportion 
this video estimate over a conservative 6 sector''* area. Thus, within the affected area, 
each sector supports 6 video links down and 2 video links up. 


See Minneapolis Bridge Case Study. 

As noted eai'licr, we estimated a minimum of 9 sectors would cover the equivalent area in the NYC dirty 
bomb scenario (Scenario 1). We assume 6 sectors over which the video traffic will be distributed, rounding 
the result. 
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This traffic is designated as Command Unit Uplink and Downlink Video in the traffic 
model, as shown in Exhibit 9.*^ For the command unit video only, we vary the quality 
of the video from 256 Kb/s to 5 12 Kb/s. As the model shows, we also as.sume that some 
percentage of video, at 256 Kb/s, is generated by emergency responders. 

For these scenarios we assume the following traffic model; 


Type of application or device 

%of 

responders 

carrying 

device 

%ol‘ 

time 

devices 

transmit 

Up Link data 
rale (ICb/s) 

% Of 

time 

devices 

receive 

Down Link 
data rate 
(Kb/s) 

Mobile Video Camera 

25% 

10% 

256 

5% 

12 

Data File Transfer CAD/GIS 

87% 

15% 

50 

5% 

300 

VoIP 

100% 

5% 

27 

15% 

27 

Secure File Transfer 

12% 

5% 

93 

5% 

93 

EMS Patient Tracking 

6% 

10% 

30 

5% 

50 

EMS Data Transfer 

6% 

25% 

20 

5% 

25 

EMS Internet Access 

6% 

10% 

10 

5% 

90 

Command Unit Downlink Video 

NA 

NA 

NA 

100% 

256, 384, 512 

Command Unit Uplink Video 

NA 

100% 

256, 384, 512 

100% 

256, 384, 512 


Exhibit 9 


The amount of VoIP traffic in the model is a conservative estimate based on prior 
analysis of public safety communications.^® As noted, Command Unit video is derived 
from the example presented in the New York City Filing.^' The remaining fimctions are 
approximations of public safety functions on a broadband network chosen to ensure that 
each emergency responder will present a network load. In this model, emergency 
responders are assumed to contribute to the overall video traffic. Assumptions about data 
rates are taken directly fiom the New York City Filing, PSST Bidder Infomiation 
Document and the SAFECOM Statement of Requirements (SoR). 

Command Units are specialized vehicles used by emergency responder commajid staff for incident 
management and generally equipped with extensive communications equipment. 

Data developed during the FCC Report on the Minneapolis Bridge Disaster demonstrated that voice 
utitization by public safety is very low for LMR radio* less than 3%. To remain conservative, we assume 
higher utilization rates for this analysis. 

See New York City Filing at 24 (Nov. 3 7, 2009). 

See Public Safety Statement of Requirements, Tables 6 and 7 at 
http://www.safecomprogram.gov/SAFECOM/library/technology/1258_statementof.htm 

See also Public Safety Spectrum Trust Public/Private Partno'ship Bidder Information Document, Version 
2.0, November 30, 2007. 

See also New York City Filing at. 7. 
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Exhibit 10 shows the area of the bridge disaster with a 1 0 square mile area that 
encompasses major highways surroimding the bridge. Traffic is modeled in the 
following manner. As shown in Exhibit 9, the average number of responders within a 
sector is calculated and the baffle load generated by emergency responders under the 
model is calculated. This is combined with the Command Unit video traffic to provide 
tire traffic per sector to be supported. Finally, the traffic utilization for sector is 
calculated. 



Exhibit 10 
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Case 1: Responders Operate in 10 Square Mile Area 


Responder Area: 10 Square Miles - Sector Utilization 


Responders At Scene: 640 

Sectors: 60 

Respoiiders/Sector: 11 

Type of application or device 

Up Link Load 

Down Link Load 

Mobile Video Camera 

2% 

0% 

Data File Transfer CAD/OIS 

2% 

2% 

VoIP 

1% 

1% 

Secime File Transfer 

0% 

0% 

EMS Patient Tracking 


0% 

EMS Data Transfer 

0% 

0% 

EMS Internet Access 

0% 

0% 

Total 

5% 

3% 


Exhibit 11 


As can be seen from Exhibit 11, with a 10 square mile operating area, the Non- 
Command Unit traffic has a utilization of only 5% up and 3% down. 



Video 

Links 

Up 

Link 

Load 

256 

Kb/s 

Down 

Link 

Load 

256 

Kb/s 

Up 

Link 

I,oad 

384 

Kb/s 

Down 

Link 

Load 

384 

Kb/s 

Up 

Link 

Load 

512 

Kb/s 

Down 

Link 

Load 

512 

Kb/s 

Command 

Unit 

Downlink 

6 

0% 

20% 

0% 

31% 

0% 

41% 

Command 

Unit 

Uplink 

2 

16% 

0% 

24% 

0% 

32% 

0% 


Total 

16% 

20% 

24% 

31% 

32% 

41% 

Total 

Traffic 

Total All 

21% 

23% 

29% 

34% 

37% 

44% 


Exhibit 12 


As shown in Exhibit 12, a single sector can support 6 downlinlc video channels and 2 
uplink charaiels and still support a range of other activities with low utilization levels 
even at video quality as high as 512 Kb/s for Command Unit traffic. The total utilization 
with 512 Kb/s Command Unit video is 37% (uplink) and 44% (downlink). Thus, this 
traffic can easily be supported. 


28 


















185 


Case 2; Respondci's Operate in 5 Square Mile Area 

We next look at the same bridge scenario but with emergency responders operating 
within a 5 mile area, effectively doubling the density of the population as well as the 
traffic they generate within the served area, as shown in Exhibit 13. We again focus on 
the traffic utilization for a single sector. 


Responder Area: 5 Square Miles - Sector Utilization 


Responders At Scene: 640 

Sectors: 31 

Responders/Sector: 21 

Type of application or device 

Up Link Load 

Down Link Load 

Mobile Video Camera 

4% 

0% 

Data File Transfer CAD/GIS 

4% 

4% 

VoIP 

1% 

1% 

Secure File Transfer 

.5% 

0% 

EMS Patient Tracking 

.25% 

0% 

EMS Data Transfer 

.25% 

0% 

EMS Internet Access 


0% 

Total 


5% 


Exhibit 13 



Video 

Links 

Up 

Link 

Load 

256 

Kb/s 

Down 

Link 

Load 

256 

Kb/s 

Up 

Link 

Load 

384 

Kb/s 

Down 

Link 

Load 

384 

Kb/s 

Up 

Link 

Load 

512 

Kb/s 

Down 

Link 

Load 

512 

Kb/s 

Command 

Unit 

Downlink 

6 

0% 

20% 

0% 

31% 

0% 

41% 

Command 
Unit Uplink 

2 

16% 

0% 

24% 

0% 

32% 

0% 


Total 

16% 

20% 

24% 

31% 

32% 

41% 

Total Traffic 

Total 

AH 

26% 

25% 

34% 

36% 

42% 

46% 


Exhibit 14 


As can be seen from the results in Exhibit 14, compressing the incident area provides 
more traffic per sector. For example, uplink utilization non-command unit traffic has 
doubled from 5% to 10%. Total traffic utilization per sector however, even for 512 Kb/s 
video, remains relatively low at 46% (Down Link), Again, this traffic can be supported. 
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Case 3: Responders Operate in 1 Square Mile Area 

Finally, we examine the scenario where all responders are working within a 1 square mile 
area. Exhibit 15 shows this area overlaid on the bridge location. This represents one of 
the more serious communication scenarios faced by public safety since such a 
concentration of resources places a greater burden on any communications system. 



Responder Area: I Square Mile - Sector Utilization 


Responders At Scene; 640 

Sectors; 6 

Responders/Sector; 107 

Type of application or device 

Up Link l,oad 

Down Link Load 

Mobile Video Camera 

21% 

0% 


22% 

19% 

VoIP 

4% 

6% 

Secure File Transfer 

2% 

1% 

EMS Patient Tracking 

1% 

0% 

EMS Data Transfer 

1% 

0% 

EMS Internet Access 

0% 

0% 

Total 

51% 

26% 


Exhibit 16 
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Video 

Links 

Up 

Link 

Load 

256 

Kb/s 

Down 

Link 

Load 

256 

Kb/s 

Up 

Link 

Load 

384 

Kb/s 

Down 

Link 

Load 

384 

Kb/s 

Up 

Link 

Load 

512 

Kb/s 

Down 

Link 

Load 

512 

Kb/s 

Command 

Unit 

Downlink 

6 

0% 

20% 

0% 

31% 

0% 

41% 

Command 

Unit Uplink 

2 

16% 

0% 

24% 

0% 

32% 

0% 


Total: 

16% 

20% 

24% 

31% 

32% 

41% 

Total Traffic 

Total 

All 

67% 

46% 

75% 

57% 

83% 

67% 


Exhibit 17 


Exhibit 16 and Exhibit 17 show that with 107 responders within a sector, full video is 
maintained, even at a video rate of 5 12,Kb/s for Command Unit Video. Total uplink 
utilization is at 83% with command unit video of 512 Kb/s, Wliile this is approaching the 
practical limits of operation, all video assmned in the scenario is still fully supported. 
Witli command unit video at 256Kb/s video, uplink utilization is only 67% and the 
network has excess capacity. All applications are still supported within the sector. 

Local incidents are likely to represent the most extreme communications scenario for a 
public safety network since responders concentrate within a small area proportionately 
increasing traffic for that portion of the network. Nevertheless, this analysis 
demonstrates that there are serious emergencies concentrated witliin one square mile that 
can be accommodated with an appropriately built-out network operating in 10 megahertz 
of dedicated spectrum. 
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Scenario 4; Hurricane Ike Hits Houston 


The foiu-tli scenario is also based on an actual disaster. On Saturday, September 13, 

2008, Hurricane Ike struck Texas as a Category 2 hurricane witli winds up to 1 10 mph. 
Immediately prior to Hurricane Ike’s arrival, Galveston Island and other coastal areas 
were devastated by twenty foot storm surges. Hurricane Ike was extremely large and 
powerful. At almost 900 miles wide it rolled across the Gulf of Mexico and eventually 
passed 100 miles to the east of Dallas, Texas. The massive Category 2 hurricane, with 
winds up to 1 10 mph at landfall, hit Texas on Saturday, September 13, and became the 
third hurricane to hit or affect Texas in less than two months. 20-foot storm surges 
swallowed Galveston Island and other coastal areas just before Ike’s anival and prompted 
tlie National Weather Service to later upgrade Ike to a Category 4 hurricane. 

The results of our analysis show that in the womt case, tire average number of responders 
per cell site will be 27 and sector utilization will be 18.67% Up Link and 12.9% Down 
Link. As shown in Exhibit 18 if 4 times the responders (324 responders) arrived at each 
cell site, 75% of the Up Linlc and 51% of the Down Link capacity is utilized - Public 
Safety communications is still supported. 

This analysis, which is based on empirical data that was collected and analyzed by FCC 
staff, considers the ability of a public safety broadband network to meet average capacity 
needs in the 14 sites affected in the aftermath of the hurricane, assuming that emergency 
responders malce full use of a variety of broadband applications, including voice and 
video.^^ At peak of this event, 14,991 unique radios were active tluoughout these 14 
sites. As this analysis shows, if emergency responders were unformally distributed 
across the county with the most public safety activity, they would consume a mere 
1 8.67% of uplink capacity and 12.9% of downlink on average at the peak of the response. 
Moreover, even in the extreme case in which the density of Public Safety responders 
reached four times that level, a cell site would still have a utilization of 75% in the Up 
Link and 51% in the Down Link direction, which means there would be more than 
enough capacity available in 10 megahertz. 


1 ’ Capacity Summary - Equivalent PSB6 Network to Sum>ort Hurricane Ike I 


PS Radios at 
Peak per Ceil 

PS Radios at 
Peak per sector 

Total UpSlrcaoi 
load 

HHEEEHH 





' j 

2x PS Responders at scene 

162 

54 

37.34% 


4x PS Responders at scene 

324 

108 

74.69% 



Exhibit 18 


See Emergency Communications during Hurricane Ike at, 
http:/fwww.fcc.gov/pshs/docs/cSearlnghotise/casc-sludies/Hurrwane-lke-Harris%>20C(mnty-I20I09.pdf. 
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Exhibit 19 shows the locations of the Harris Cotmty Regional Radio System (RRS) 
tower sites, in relation to the path of Hurricane Ike. The Harris County RRS with 24 
sites, presently covers nine counties and supports more than 44,320 users in 243 agencies 
and 641 departments. Currently, the system covers 9,581 square miles supporting a 
population of 5,879,458. The Grade of Service (GoS) objective for this system is 2 %, 
meaning that no more than 2% of calls should experience delays exceeding 3 seconds. 
However, on September 17'*’, that objective could not be achieved, as traffic levels 
reached double those that occur in the busiest hour of a typical day. 95% of all the users 
were served by the 14 LMR sites along or near die path of Hurricane Ike. 



Exhibit 19 


Of the 14,991 Public Safety responders dispersed across these 14 Harris County LMR 
sites during Hurricane Ike, tlie major radio users were 58% Law Enforcement, 12% Fire 
Departments, 10% Public Works, 7% Transportation Departments and 6% Emergency 
Medical Services, The distribution is shown in Exhibit 20. 
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Radio Usada during Hurricane Event - Bu&ieat Dav 1 

Type of Radio User 

Total ’/o of Radio Usage 

Law Enforcement 

57.79% 

Fire Department 

12.26% 

Public Works 

9.82% 

Transportation Departments 

7.39% 

Emergency Medical Sevice 

6.49% 

Communloations/Dispatohing 

2.94% 

Security Companies 

1.53% 

Engineering Departments 

0.73% 

Elected Officials 

0.43% 

Parks Departments 

0.34% 

Probation Departments 

0.17% 

Legal Departments 

0.05% 

Admin Administrative 

0.03% 

Environmental Monitoring and Services 

0.02% 

Independent School Districts 

0.01% 

Humane Services 

0.01% 

Utility 

0.00% 

Grand Total 

100.00% 


Exhibit 20 


As discussed in Section II, a broadband system that reaches 99% of the population with 
approximately 44,000 cell sites, as recommended in the NBP, would have many more 
cell sites serving the same area. Cell size depends on many factors, and the FCC model 
[which one] considers both population density and terrain.*'* Exhibit 21 shows the 
number of cells estimated in each county. In the roughly 7,265 square-mile area severely 
affected by tlie hurricane, we estimate that 529 sites would be deployed, for a total of 
1,278 sectors. As a result, the number of active radios per cell at the pealc of the response 
ranges from 5 in Montgomery County to 81 in hard-hit Brazoria County. 


See Cost Model Paper. 
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HARRIS County Regional Radio System {RRS} 


iMONTGCMStr 


Square 

Miles 


Har^ftllS 
AH Sites I 


StteseametUnj Grado 

pt Ser^ (60s) 
dtjeakra tfuring 
Harrlcane &■ 



tiKMcntj 

Totid 


Harris MtS 
Totak 



Exhibit 21 


For this comprehensive analysis, we considered the applications shown in Evhibit 22. 
Assumptions about data rates are taken directly from the A'ew York City Filing, PSST 
Bidder Information Document and the SAFF.COM Statement of Requirements (SoR).^^ 
We assume that Public Safety responders of various types (e.g. police, firefighters, and 
EMS) are distributed evenly across the disaster area, such that the percentages in each 
region correspond to the overall percentages from the actual event, presented in Exhibit 
20, Given that the average number 0 f radios per cell was 8 1 in the worst case discussed 
above, we consider the case of 8 1 radios per cell or 27 per sector. 

Exhibit 22 is based on the county that was most severely affected by the hurricane, and 
assumes that responders are unifonnly distributed across that county. In reality, the 
density of responders may be greater in some parts of the county and worse in others. 
Thus, a busy cell may have two or more times the density of responders. Nevertheless, as 
shown in the table below, there is ample capacity even if density reaches four times the 
country-wide average of the busiest county and the busiest time in the aftermath of . 
Hurricane Ike, 

The results show a mean utilization of, only 18,67% in the Up Link and 12.9% in the 
Down Link direction. Therefore, during this extreme disaster in September 2008, when 
the Harris County RRS encountered an exceedingly high demand for resources, which 


See id. The FCC takes no position on tlic appropriateness of New York City’s assumptions. 

See also-, Public Safety Statement of Requirements, Tables 6 and 7 at 
http://www.safecoiiiprograin.gov/SAFECOM/library/teclinology/1258_statementof.htm. 

See also; Public Safety Spectrani Trust Public/Private Partnership Bidder Information Document, Version 
2.0, November .10, 2007. 
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resulted in a doubling of busy-hour traffic, a public safety broadband network with 10 
megahertz of dedicated spectrum could have supported this mission critical event. 
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Mr. Walden. Actually, let’s go into the work session now, and we 
will move on through. 

We appreciate all your testimony and comments. We will con- 
tinue to work on these drafts in a quest to find a bipartisan solu- 
tion for our public safety friends and for all Americans. 

With that, we are adjourned. 

[Whereupon, at 10:53 a.m., the subcommittee was adjourned.] 

[Material submitted for inclusion in the record follows:] 
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Statement of the Honorable Fred Upton 

Chairman, Energy and Commerce Committee 

Subcommittee on Communications and Technology Legislative Hearing 
to Address Spectrum and Public Safety Issues 

July 15,2011 

Good spectrum policy can help bring interoperable broadband 
communications to First Responders, advance commercial wireless 
broadband service, reduce the deficit, and create jobs. Despite 
differences with the minority on some of these issues. Chairman Walden 
and our committee staff have worked to continue the bipartisan efforts 
we began last Congress on spectrum issues. Today’s discussion draft 
represents what we believe to be a solid base for achieving the goals we 
all share. 

I want to thank my Democratic colleagues, particularly Ms. Eshoo, 
for working in good faith to find common ground. I hope we can reach 
agreement; unfortunately, we are not there quite yet. After reviewing the 
draft circulated by the Ranking Members, I am surprised to see some of 
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the things we differ on. Last year, the FCC, 9/1 1 Commission Chairman 
Kean, Vice Chairman Hamilton, and Commissioner Gorton all agreed 
that our public safety and spectrum goals were best met by auctioning 
the D-block and using spectrum auction proceeds to help build the 
nationwide, interoperable public safety network. Mr. Waxman 
championed a bipartisan discussion draft last Congress reflecting that 
policy. And so it is that consensus to auction the D-block from which we 
began this year. I understand some members of the minority are 
reconsidering their position, but our starting point ought to be the policy 
on which we last agreed. 

We also seem to differ this year on how the public safety network 
should be governed. I will say from the outset that I am skeptical about 
the idea of creating a large, federal bureaucracy to manage this network 
when we would largely be duplicating the systems and expertise already 
in place in the commercial, government and public safety communities. 

Given the incredible value of spectrum to the country both as an 
asset and as an economic engine, I urge my Democrat colleagues to 
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work with us to produce the solutions that will maximize spectrum use, 
jobs, and federal revenue while minimizing Federal expenditures. 

I thank the witnesses for being here today and look forward to 
today’s testimony. 



197 


Statement of Rep. Ed Towns tNY-IO^ 
before the US House Of Representatives 
Committee on Energy and Commerce 
Subcommittee on Communications and Technology 

"Legislative Hearing to Address Spectrum and Public Safety Issues" 
Wednesday, July 15, 2011, at 9:00am in 2123 

Thank you, Chairman Walden and Ranking Member 
Eshoo. I am very pleased that the Sub Committee is 
holding this legislative hearing. It is very important to get 
the full perspective on the various approaches to spectrum 
so we can move forward on legislation to address this issue. 
I want to applaud my colleagues for coming this far and 
presenting the various legislative options we have so far. I 
pledge to work in a bipartisan manner to try to get a bill 
that both sides can support. I am pleased that we will be 
able to hear from experts about the proposals we have 
before us. We need to know how these approaches will 
affect industry and consumers before moving forward. 
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I am a strong supporter of President Obama’s goal of 
improving the way this country uses its spectrum and 
freeing up more for mobile broadband and a national public 
safety network. Incentive auction authority is an efficient 
tool to put spectrum in the hands of those companies that 
most want it to roll out the latest most innovative devices 
our families will rely on in the future. It is critically 
important that the FCC, given its deep expertise in 
conducting high quality auction, be given wide discretion 
in how it is designed and implemented. I remain convinced 
that the spectrum set aside for a interoperable public safety 
network be reallocated as it was in the senate bill and as 
President Obama has recommended. This is a critical 
national security imperative and much like the Department 


of Defense handles their needs can be structured to 
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efficiently roll out across the nation with industry 
participation. Once the rules and governance are in place 
the build can begin. 

I am encouraged by the energy of the high tech 
community and the response from the broadcasting 
community to see this through. My constituents still rely 
on free over the air television, and mobile broadcasting has 
shown particular promise in disaster situations. I am 
concerned that opportunities for smaller and minority 
focused broadcasting may be hurt if the smaller 
broadcasters are first to take advantage of the incentive 
auctions. However, the need for spectrum for mobile 
broadband by ever more users is undeniable, as FCC data 


has shown. 
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Again, I thank the Subcommittee and my colleagues 
for putting forth these proposals and gathering feedback. I 
look forward to working with my colleagues on these and 
other issues as we move forward in this Congress. 


Thank you and I yield back the balance of my time. 
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EXECUTIVE SUMMARY : 

in March 2010, the I'X'C reieaserl jts National Broadband Plan 
(MilO \Um'h m.itle recommendations for sniprdv- 

iHi; .ute'^.s in hi n.uihaiKlc ommunirations across America . 

.ini.1 tor>'ii!K\ti(, inu (he irsir ()('bro;uli)an(! in public safety 
ami emerqeijcv response. In particiiiar, the NBP proposed a 
comprehensive strategy for ereatniga nationwide interoper-, 
able public siitety broadband wireless network (“public safety., . 
broadband network",) lor first responders and otherpublic 
sateU pireomiei Thisstiafcgyincincies; 

>• tn-cal inq an iniininistrntivc; system that ensures access to . 
.suffieient capacity on a day-to-day and emergency basis; 

> bnsuving there is a mechanism in place to promote in- . 
teroporabiiity and operability of the network: and 

> Estab.iish.inq a funding mechanism to ensure the network 
is deployed throughout the United States and has neces- 
sary coverage, re.siliency and redumlancy. 

Tn this paper, the Omnibus Broadband Initiative (OBI), 
provides support .for the NBP's public funding recommenda- 
tions for the nationwide intcroperahie pulrlic safely broadband , 
wireless network, 'riiis paper al.si.) exp.hiins bow public safety , 
age.ncie.s can leverage the dej)it)yment of 40 coiumercial wire- 
less networks t:o greatly reduce the overall co.sts of con.structing 
their nationwide broadband nolwork. 


INTRODUCTION 

The NBP's vixSion is to create aconimiinicati.ms that 

allows public safety agencies to take full .^d^ anraye ol cuttins; 
edgebroadband technologies. U is thcrci“ri' csveiitiai thai 
public Safety' agencies have acecs.s to ei'nmiercud IcchnulDgics, 
ruggedi 2 ed for public safclv use. This leve raging of commerciai 
technologies will enable public .safety agcn>.ies f>i at him e great 
erconirnunications capabihtie.s. but at much lower cost.s. 

The NBP’s vision for the future of public .safefv broadband 
communications encompasses several ctements-. 

- :As shewn in Exhibit L a multi-pronged approach will provide 
pUbUesafetywith greater dependability. v-ap.icU> and cc'st s.n- 
irigs. First, the hardened network will provide reliable semce 
throughout a wdde area. Second, since emergency re.spondei's 
will be able to roam on commercial net works, capacity aiul 
resttiehey will imprewe (at a rca.sonable I'ost). I'lnrd. localized 
edv-eragewil! improve through the u.sc of fixed microccI Ls and . 
distributed antenna system.s (DAS)-hke tho.se that provide 
indoorcoverage in .skyscraper.?, i’ourfh, equipment can be. 
retrieved from caches and u-sed diirin.g a cli.safiter when infra- 
xStructureisdCxStroyed, jnsurficje.nto.runaviiilab.le.andfl.re': .. 
trucks, police cars and ambulances can becoitie.mobile picoc.olLs.‘ 

The NBi’ requests t:otal public funding to support; t!ie coiu 
struction and on -goi ng c«st:s of the public safety broadband . 
nelw'ork. The total present value of the capital expenses and 
ongoing co.sts for the network over the next 10 years is ap- .. 
proximately $12-1.6 billion. State and local governments could 
contribute funds to cover .some of these costs, and there. may be 
additional co.st-.saving methods that reduce this est.i.mate--such 
as sharing federal infrastructure, working with, utilities or use 
of state and local tower sites. 


Kxhihil .1: 

The Future of Public 
Safety Broadband 
Commumcaiions 


Public Safety Network and Solutions 


Solution for R<»liM>la. Hlgh*Covftrag«, Mission-Critical Voice. Data & Video 4G Services 
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1 u \'0. 2 


The NBP proposes Ihe crciition of a public funding of 

,1- null h .1^ ,1 h!hoiu.ipii,ilc\pinht’j. (capex) in constractixig 

Hicpiiblu '.ifeh hioadlx.iHl network. ITibiicfuiidingwiBbetar-. 
eeti .! .it viin^ti uetjne, a puhiie s:ilety<i\(H'lay network thateXploits 
( \!stine( oinnu ri'ai .eui pii [die. ‘>afetyniim>\vband infrastructure, 
.!«Mi ]! !'\i>andini' vura! eove] age: strengthening existir^iflfra-.. 
striKTure; am! (levciopiiig an inventoiy of deploj’uble e<|uipine'nt 
To ensure interoperability, the funding agency should condition 
all fumhng awards on complianeo witii Emergency Response . 
int.'iop'TabilityOntcr's (Ei<J(’) reipnrements. 

'i'he Diiblic tnnchng pi-ograin ts tie.signei} to achieve nationwide 
interoperabili tA^ while pr<.'seiAang a grt?at tieal oflocal flexibility. 

.AH hougii ERIC Will set eojinnon standards and practices for the . 
natKinwide network, public safetv agencies at the regional or local 
level may issue Requests lor Ih-opo,sai iRFPs) and then voluntarily 
enter into contract with the commercial partners of their choice. 
This approi«:li will empower each region or localit)' to satisfy its 
unic[ne oomrauni(,'ation.s needs while promoting \igorous corape- 
titiim among commercial operators an<! systems integrators for . . 
public safety cu-stomers, 

The NBP also .sugges ts a public funding method, such as im- . 
posing a minima! imblic safety fee on all broadbanti u.sers, to fund 
the network’s ongoing costs, which include operating expenses 
(opex) and appropriate network improvement costs. The public 
funding agency should bo charged with disbursing these funds, 
and any use of sxjcii fu.nd,s must contribute to the operation or 
evolution of the network, anil comply with KRIC requirement.s. 

'.rhc cost model the N Bl'' used to calculate capital expenses 
and. ongoing costs for the network and to itdbrm its recommen- 
dation lor the public funding imogram ivas validated through 
multiple .approaches.^ First, a detailed radio frequency (BF) . 
model Was constructed, and its RF assumptions wore validated 
through a technicai analysis tluit used data acquired from 
several niajor commercial service providers, their competitors 
and Axmdor.s. C'osts were based on appropriate conjparables, . . 
ini^luding tariff rates., actual i.)ropo.sa!s from service providers 
for similar network builds and operation-s. and information ob- 
tained directly from service providers, equipmentvendprs, and 
integrators. Detailed co.st scenarios were also ileveioped— and 
compared with co.st scenarios provicieci by sendee providers 
and equipment vendors— 1,0 further validate costs.'- 

ASSUMPTIONS 

TljeM5.P's proposal forapublic safety public fundmgprogram 
IS designed pragmatically lo en.sure achievement of Jugb-quaiity 
jiuhhc saielvbroaiiband wirele.ss seivice. The planned network 
focuses on data and vuioo service initially. Over time, it will sup* 
i)oi1 wireless voice services used routinely by first responders, and 
. M'litu.dli the speemh/edAOU’o scivices provided to first respond- 
eix via the iand mobile radio (LMU) .service today. The model 


a.ssumes data and \ideo vsen-ices via IF !ran*. 0 ‘ •( t m t h>' ea' K \ o.u ^ 
evolving to the target of interoperable \ i du .d voh c Jal.i 

and video IP netw’orks and applications ui the long ti tin, support 
edby.neeessaiy innovation.^ for mission-cnlicai sen ice. 

. Ah incentive-based partnership m idei is assun.cil On tin' 
estltn.ates, (except umler Section E).und(n whu h public s.det\ 
network operators will partner withunnmetruii npcrdois oi 
systems integrators to construct and operale tlic uctwotk using 
the 10 megahertz of 700 MHz pubUc satety broadband spc.. 
trum. Under tliis model, the vast maioritvol sites will he budt 
by a commercial partner, either a u iroU ss operator cquipmciil 
vendororasv'stem integrator. The model a.ssuniesa 700 MHz 
Long-Term Kvoiution (LTE) network. Costs include in.sta!]im> 
and operating the dedicated 700 .MHz Hadio <\ccos.s Network 
(RAN) and sharing back-haul and IP core transport system.s. 
including ancillary and .support .sy.steins and .servk'e.s. The IJ’ 
netw'ork architecture enable.s public. safety agencie.s to have: . 
their own dedicated .servers for applications and. seivices' re- . 
quiringhigh levels of security and |,n'iv.acv. '.I'he projected costs 
are not discounted for competitive bidding dynamics, .such as 
strategic value to RFP responden1:.s.'‘ 

. The model assumc.s that the 10 megaheftz of 700 MHz piiblic 
safety broadband spectrum will be “lit” using LTE teclmology 
by exploiting commercial Infrastructure, which would re.sult in. 
signitscant costand tjperating efllciencies. LTE commercial rollout 
is planned witli availability t:o 05% of the United States population 
by2015.' Thepiiblicsafety capability willbe added to this network 
with targeted site upgi-ades. The network will be l>uilt to support 
.standard commercial dtwices that operate at low power levels of 23 
dBm (decibels of the measureti power t.o I milliwatt), .in-building 
poretrat ion loss a.ssurapt:ions are assumeti for the non-rural . . . 

poputation area.s. Publii: safety will ttien. be able to actiiew bet- ■ 
ter coverage and perfonnance t:han commerciii! systems by using 
higlrer-gain devices with specialized an tennas; I'or highly rural 
area.s, the co.st model as.sumes deiiloyinent of a network to .s'upport 
vehicular coverage wi till externally mounted antennas (liMA) to 
achieve '^'> 9 % populat:ion coverage.'’^ Cel! .sites in higliiy rural areas 
are acc<.>unte<l for as a blend of .sites Int ill: on existitlg .structures 
andnewsite.s. Haitieningforall site.s is also accounted for in the 
model, and the model further assumes that: deployable caduxs of 
equipment will be available for ernorgtmcy use,^ 

Ongoing co.sts were also calculated on the basis of an 
incentive-based partnership model. This model assumes that 
backhaul, core network, managed IP services and ancillary 
services will be paid through an operating expense charged 
through a managed service fee. This managed service tec is 

based on the existing air card managed service tee structure 

with tire radio access network (RAN) share ot tiie seiviee 
eliminated, since public safety partners wdi be usinr* tlieir own 
spectrum for their primary service.'- 
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TEC H N U' ,'i I, 


ii 11 i-t '' 1.! -i! \f !( Hiltiiilowercapacitj’ require-,, 

I i 1 >1 ''k i. I l 1 1 u ) k ll>f i-i tT'chideioamingoncommercial 
1 ^1-1 l-\\i 1. ] ’ < [ l\ uiit nKConcorame^cialbroad- 

l d co\|ii ii(.’\\,i k'- ikpltn uextgeiteration cells on 

\ s IK i< IK in hgl f t.MKK‘-(COLTS))andin-buiidmg 

' ii 1 1. li >f ip V h itiproA ick usi!i*‘nc% forcapacitysui'ges, 

I IS i1 Mihntii d i< dundancy. 

CAPITAL EXPENSES (CAPEX) 

\‘' nu'i h s<i ■■ hillion in c.-inUd fundingwiH be required over 
o pi-nod lofjroM'li'aiKuiHcil public safety broadband ,. 

network capabilities to agencies that collectively serve 99% of 
ad Americans. 

Tbe ID-year estimate of .SO.S billion in capex was developed 
based o.n the fo.]!(.)witig assumptions fsee Exhibit 2): 


>■ $4.0 billion to equip fl oOO coiinm t d tows i -- wsm di oi 
eated public safety broadband vix ( itiim K W i •• 

, >• $L5 billion to harden thcionm.cKj li tmMisninnioniw 
reliabiittyiparticularK uiicticoinmoi;.. i! I'o' u 
>■ $0.8 billion to equip niiat touers w nh [-inbl.i - m ts 

broadband spectrum R \N i apabd-tici. bv ui'-_i.>dii>' tmx 
ers (75%) andinstallmg and cquippma 111 ” ioViiMd • i i 
and hardening those tf iwer,s; and 
>• $0.2 billion to provide lot a lU'Olot p^ibiic s.dVix di phn 
ables (a mix of , next generation COW b. Ct)L'l S, clc.i. 
vehicular area network .sv.stcnis and noa-rceurrme engi- 
neering costs for handset development."’ 

. Based on this model, a reasonable year-by-year projection of 
capital expenses is depicted in Exhibit 


■:|iisrnA;v:dddv" \ • v 

Cost ; Notes 

41, 600 Commercially Deployed Non-rural Sites 

S4.0B 

Excludes hardening costs 

Ethernet over fiber backhaul cormectivity to . , 
commercial carrier's backhaul 

Assumes PS RAN (fit) added to 10b% of sites 
(conservative) 

Hardening ot Existing Cormnercial Sites 

$1,5 B 

Assumes 100% of sites need hardening 
(conservative) 

3,200 Rural Sites (includes hardening) 

$0,8 6 

Assumes EMA, blend of 25% new and 75% 
upgraded sites 

Deployable Equipment and Development • 

$0,2 B 

COLTS, COWS, vehicular area Distributed 
systems , NRE for handsel clevelopm.ent, etc. 

TOTAL CAPEX 

$6.5 B 



Exhibits:. Annitcd Capex 
Proji’diun 


Year by Year Spend— CapEx - SM 


S Deployable Equipment @ Rural Sites 

Hardening Commercial Sites S Commcrciafty Deployed Non-Rura( Sites 



8 Year? Yea 


URO'ADB.AN'h A\- 
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ONGOING COSTS 

Z. such as bruadbahc} iiser 
I 1 t li ' 1 in^ (>i the network and the net', 

I \ ! I tn 1 1 imjcijpcoinddingwlththe 

1 S' 1 tlu ti ! ol i unding operating costs will 

I iji M It '(1 'll t per year by the 10th yearof. 

11 i< s! pilliDn ti 'lire was arrived aton the basis 

i I h II' i'-'-n uj Is >n { t j hxhibit4): 

> ''S' * ) Inor io! II \i ui p't ] Services and Transport 
!ncii.i<1iiig tnicKliaui am) core fVmii commercial operators 
exchisive oi .ipex tor tiie public safety RAN; 

>• St), 2 miiion (or Manaiiccl Services for the dedicated public 
satctvitA.N; 

> SO.i billion for additional ongoing costs for rural areas,, 
(microwave backhaul, ad<liCional site lease cost, etc.); and 

> SO, 025 bil.lio.n for operations support for deployable 
equip.ino.nt, 


, fivadditibJi, the Plan suggests ipat lhi> u.nd ho u'v ovod m 
3 regular ba.sis. Part of this re\ tew shinild also i on'idoi w In tlo’i 
additional funding is required for network upgrades. 

cost dr SEPAKATE PUBLIC SAFETY NETWORK 
Inthissection, wceompatt lu-'tsim iit< i\\ 0 n i i lu- 
based partnership as dcscrilHd in ''t tti >11 1 ni st i un cd 
whenanentirelysenaratf dcchi. Ud'C'U in st n ’ \ > i 
,network) i.s built for public sik WliU lit tO'U'* m d 
for the incentive-based pai Ok n' ip u hktd nuvtii s \( 
aiialj’sis, the costs of the .stnid jiom lu Uu kdtHitibi If e 
areiessdetailed,inpHrtl)i.c iii't ol Lilt ,H>UiiEu)!m t tn- 
goingcosts.Thecomparatnt iinhsjs u vi, ilv n is(> Inlbn! 
capital cost for the netwtirk under rhe Hiceniivc-fnised part- 
nership approach as compared to a s>ln.7 biilton cupilal cost 
for a stand-alone public s ikt\ iulwoik IIk cos! toinpuison 
for these twoapproadie.s tor both t tpif il imiopii itinguisis 
is even more extreme. 



lixhihU 4: 
Ong<ying Network 
Costs Chari 


M Additional Rural Ongoing and Miscellaneous costs 
Mt KAN Managed Services fee 

Ht Annual OA&M Including Transport Managed Services fee 


Cx/nhito.: 

(ingoing Costs - 
Ramp Up (/■ ,:\7l.iV//TT::,) 


S600 


$200 


Item . _ s - 

Cesi 

Notes 

ATimial OA&M incUiciing Transport Managed Services Fee 

S0,9B 

For 3 million Public Satety Subscribers at $25 per 
month 

Annual RAN Managed Services Fee 

$0,2 8 

■14,800 Sites at $1500 per year for site 
equipment, OA&M, and $2400 for additional 
lease cost (this achieves a 99% population 
coverage) 

Additional costs in rural areas (microwave backhaul, 
additiorvai site lease costs, deployable OpEx) 

$0.2 B 

Microwave antenna, power and maintenance 
lease; miscellaneous ongoing costs 

TOTAL ONGOING COSTS 

ST.3B 
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1 he technical requirenuaUs and oapabLlities under both ap- 
[M-iiai ile^ ai'c idcnlica! -md eonsistent with the assumptioiis of 
!hi'-)>.ij>er. 1 hu>, tli* foia! iitimber of cell sites remains 44',800.‘'' ; 
!r an sn.'.'nliM'-bascii parlnership. we must consider tile mar- 
pintil ciisl (it’.iiklmp ,1 neu radio iX'cess network for public safety 
ii> ,in lower oi' winch already has backhaul toa func- , 

‘ioninccurc network, M'hiit' il maybe necessarj' to harden the 
tew er or mU\ tnanv fuiuiioiis can he leverafted. In contrast., for 
u .stand -alone netwoi'k, we must estimate tiie full cost for public 
satety eapahdiUes i atlicr than ju.st incremental costs. The differ- , 
ciices emerge in the co.st per cell .site in both capex and opex; the 
costs in zoning and site acfjutsilii>n, beeau.se of the need for inaiiy 
more new cell .sites bcyr)n(J the ha.se rcijuired for public safety' 
LMH network.s; the cosf.s of backhaul from the cell .sites; aiid the . 
cosLs for a core netw'ork. 

In thi.s ani3!ysi.s. we considered the complexity and scope of 
coivstrucling a nationwide starul-alone public safety network, 
in which 80% of the 44.800 site.s w'ouid bcncwlmilds. Toavofd 
comprehensive due diligence .requiremcnt.s and to reduce 
development costs and time to market, wireless carrier-saud 
public safety agencies generally prefer to locate on existing 
striicture.s rather than build new towers, liowxwer. public safety- 
sites miust be suitable from a zoning perspective. ,ln many 
jurisdictions, especially in suburban and rural areas, towers ate 
allowed only on commercially or industrially zoned parcels. 
Some areas allow towers at agricuitiirally zoned k>catif>ns, but 
most do not a,ilow tower.s on iTsidentially zoned laixd, forest 
land or restricted areas, In addition, .sites must not have coriiii- 
tions-'suchas rocky soil conditio.n.s,wet)and.s, impenetrable ' 
tre(;.s, i>o.ssible iiazardons waste on properties, high voltage • 
power lines and significant distance to the ceil tower site frohi . 

the maiirroad where utilities are located- that would make 

constructing a tower extremely expensive. Landowners must 
also be willing to lease sites at acceptable rates. 

'I’licj-efovci, we assumed tiiat, irt urban areas, there are many 
different antenna si te.s, such as rooftop locations, that public, 
.safety agencie.s can leverage, In suhiirban and rural America, 
however, new site acquisition, zoning and construction will in 
gemerai be substantively higher, 

Our analysis indicates that a stand-alone public safety 
network would be substantially more expensive than a netw'ork 
constructed under tl.ie incentive-based partnership approach. 
Conservatively, the .stand -alone network would itniuire at least 
2.5 times more capex, excluding deployable etiuipment, and 
]>r<:)portionaijy even more in ongoing costs.*'* The total present 
value of the capital expcirscs and ongoing costs for the stand- 
alone network over the next 10 years is approximately $34.4 
billion, taking into consideration that capex is .$15.7 billion and 
oniioing costs arc 1.5 time.s the total ca|H*x amount.'** This anal- 
ysis is con.si.'^tent with both the Verizon stu<ly tor the Southern 


Gov'ernbrs Association, which p<!sitcd $lb billion for inilia! 
cajrex aiid total costs of $61 biliioiMn cr Hivc.ir^ {or e,i])i'\ .ind 
ongoing operations,''’’ and pubhely .oadable mioriu.i tmu .ibmu 
the costs ofNew York City NA'CtN'iN hroatlhaml network.' 
The.se resulhs are not surprising guen tiuit llu- iikenli\t‘ bn-'od 
partnership approach ]everage.< the commeri. i.U a^.M't- ot i.ol 
lularfirmsthathavelargc economies ot,scaieb\ --i'nine 10 lOti 
million customers. By contra.sl .i separate public '-atotv netviirk 
would not be able to leverage the .same assets sior h.i\e the same 
economie.s of scale, since it would effect ivelv sc r\c oni\ a tew 
miHioh first responders while providing similar nationwide 
coverage. Further, a separate pubiu: safety network does not 
have similar economies of .<cope. .such as sharing an ! !‘ core 
network with other u.ses. 

. This lack of .scope is compounded d the public .safety entity 
is operating on an LTE network that utilizes .spectrum m a band 
class assigned exclusively for the pufilic safety community. 

This would be the case if the D block was reallocated topiiblic 
safety. In that .situation, there would be no comraercialservice 
: providerin LTE Band Class i4 in the 700 MHz band. While 
technically such a system could be deployed and supported, 
the costs of the nelwmrk equipmen t, riK>.st notably the devices, . 
would increa.se substantially. Without the ability to leverage . 
the economies of scale of a commercial deplovment in a band 
class, there is significantly less market incentive to develop .net- 
work cc|uipment and dtivices eapable of operating in that band.. 
Therefore, public safety would have to pay significant premi- 
ums for equipment and. devices under such a scenario, 

Exhibit 6 compares the costs of these two appixiachCvS. 

Overall, llie partneivship rethices C!ii>ex and opex by at least 60%. 

Exhibit 7 provicl.e.s a co.st comparison o\'er a 10-year,peri.od 
.for capital and on-going expenses. It slwws that: the total, present 
value of tlie caj.iital (.‘xpenses and ongoing cost:s lor the st;a.ii.d 
alone nctw-orkover the next 10 years would be app.roximat:eiy 
$41.3 billion or $47.5 billion-witii capex at $15,7 biilion and 
ongoing costs at either two or 2-5 times the total capex amount,"’ 
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' TOTAL CAPEX 

$64 3 
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Exhiiyil 7: 


Cost Comparison Over 10 Year Period-Present Vaiue 


Present Vahic Cost 
Comparison. 


times th« totai Captx amount} 


S^and'-Alone, PV 'foial - |OngoiAg Costs jirea'S tonta ' 
the total Capix amount) 


Stand-Aione^py total ■ (Oofo)r>£i^stsa)«al.S: 
times the total Cap^jr amount) 


!«c*Kl<ve"Based, PV - (with 



^ 316 546 5£0 


6 rniy'E'UA'h euMMVr^tcAnot-iii 


iSfdlORS 
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A!>PHX1)IX A: 

1)1AMA)^ABLE 

EQUIPMENT 

[ ’io jn.blH Ititidiny j)roc,iom iuciudes fimding for tw'o distinct . 

0 iMililu -v !k‘U tiopioyabies; 

!, Hiipidlv dcjiiovabk' lull ccilulnr systems that can be de- 

!)H)ved for puhhc saloty use when either: 

a) AnaturitldisastororotlKn-cinergencyhasoccurredin 

a remote area where there is no pubiic safety 700 MHz , . 
cettiiiar system (e.g., a train crash with chemicai spills in 
a iTiiiote area ora forest fire in a wilderness area): or.. 

b) The working public safety cellular system for a cell site 
or larger urea has been destroyed or is temporarily in- 
adequate. The systom.s deployed in such circumstances, 
are sometimes referred to as Ccil-s on Wheels (COWs) 
and Cells on Light Trucks (COLTs). LTE enables a new 
generation of this equipmenl that will be much lighter 
than current etjuipmentT' 


2. Vehicles equipped with lechnologv f h.if en.ihle-. tlu- fust 
responder occupants orthe\i'inde fi- iwe th.- '..■Im'le 
communications .systeni.'- as a relay corsihn lui^ Ifimi 
handheld to a remote Inj-sostalKui. When the ufiu er 
lea^'Bs the vehicle to go into a hmidingiu- Sm Pu- plusK.d 
site of accident (e.g.. to mve^tigate a lar rolled r\er an 
embankment or to piir.sue a suspect on fool ), the hand - 
held device cominunicate>. hack to the \ehiclc'. uhuh in 
. turn relays the communications hacklo the t loses t cellu 
lax tower— which may he reachable only from a hilih-tiain 
vehicle. In effect, the vehicle becomes a vehicular area 
network (VAK). 

The deployable cache.s included in the pui)lie funding will 
serve all major metropolitan areas and will include sufficient 
fleets.for each state to ensure adequate deplovnicnit to reach . 
any emergency within a small number of hours. 

This part of the public funding program also inc.i«des monev 
for Non-Reemring Engineering costs for thespeoudized. . 
chipset and .software development to ervabie the development 
of public safety Llli: device.s in the market that: taice advanta.ge 
of commercial capabilities and also ensure the development of 
any specialized needs for public safety device.s, For example, 
public safety devices must operate in. Band Cla.ss 14 and be able 
to roam into ot:hcr L'l'E 70{) Mflz band cias.ses. 
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AlMM'XniX B: 
xi';r WORK COST 
MODKI. ASSUMPTIONS 


> X> iwoik iknlii Model; 

> \ in.i^inotit nppioach that <ichic*ves high quality wire-. 
Jcv> hn tadhand sfi-vice using speclriini dedicated for. 
public sal'cty-- the 5 i 5 MHz public safety broadband 
spectrum— to provide public safely with a dedicated. 
Hixiio Access Network (R'\N), 

> Assumes thal public safety agencies on an area-by-area 
liitsis will collectively issue a Request for Proposal 
(HFIB for that area tor the building out of the public 
safety broadband network, 

> Potential partners; The respomlenls to the RPP may 
include any of the following; 

> A eommercial wireless operator with an existing 
netiwork. particularly a Lo.rig I'erni Evolution (LT.E) 
network in the geographic area with 70<) MHz spec- 
trum {’other tlian the D Rl<.)ck> tlnit tidds equipment lb 
“light-up” the public safety broadband spectrum; 

> A eofinnerttiai wireless operator who is a .1) Block auc- 
tion winner and is simuitaneovisiy building out the 

. LT.E Band 14 profile that includes both D Block and 
, , . public safety .spectrum: or 
' > A systems integrator who is participatingby itself or 
building out as pa.rt ofan Land Mobile Radio'fLMR) 

. or other build for public safety that builds a broadband 
. wireless network only for the public safety broadband 
spectrum. 

> The lowest-cost build would be the synchronous build 
with the .D Block, while the highest cost build would be 
a stand-alone build by a syStcm.s integrator. 

>■ Funding is based on an asynchronous build whore existing 
operatoi.-s' in..frastructure woi.thJ be expanded to include 
the ‘'Ugh ting” of the public safety 700 M Hz broadband 
spectrum to give public safety a dedicated RAN. 

> As.smnes I..TK commcivial rollout availability to 95% of 
the popidation will he achie\‘cd by market forces by 2015. 

> For the 9.5% that are likely to be served by I.TE-based . 
operator plans, thi.s wouhl be an a.synchronous expair- 
.>;ion by an operator who has built out an LTK networks 

>- For highly rural America, when; there is not market com- 
mitment for an Ll'E network, build out v^'as modeled to 
use 2G infrastructure plu.s rrew towers where nccessarj'. 


> Subscriber device model: 

>■ Commercial power levels (.L.UiBm) Kir n.iiuilu'Ul 
devices, except in highly riitalarea.s. BuiiliC'aieix 
.. agencies can choo.se to equjp tlu'u oUu et'. w dh -UghtiN 
. larger handheld devices with small evti-nial autcEiiut.-' 

. and larger batteries, thus gaining 2 Ui decii'eK idBss 
of additional power. These devices will provide public 

.. Safety officers with superior coverage ami hiuh speed 
near cell edges. 

>• in highly rural arc:i.s the sub.scribcr device supported 

. .. by the network is a vehicular device using an exter- 
. naily mounted antenna (E.MA). Coniinercial handheld 
devices will also work in the.se areas for much of the 
area within a cell site, hut at reduced -speed.s a.s one gets 
. closer to the cell edge. 

> Tlic model contains no device funding for handheld or 
the vehicular device wilii the BMA, us that was H,ssu'rned 
to be the responsibility of each individuafagency. 

> The subscriber devices should bo substaiit ialiy ]<»wer in 
costs than they are today for public safe ty because of . 
the ability to leverage t.lie co.ninK'rdul device ecosys- 
tems. In the operating sy.stem, the l)aseluu!d chip.set 
and the RF chipset are the components of the device 
that require high volumes to drive costs down. These 
components will also be used in commerctni deploy- 
ments and thus will be in high volume, 

>■ Network scrvice.st 

> Data an<l vi.det» services via r.P Transport in early years 
offeringa more reliable, high performance, and more 
cost-eirect ive version of the eomnierciat wireless aircard 
seiTiccs t hat .some public; safety purchase today. 

> Commercial \;oice via VoIP over in the medium 
term a.s that becomes aviliiable on L’fE netw'orks. 

> Interoperable, mission-crilicalvoice, data and video IP 
networks and. applications a,s the long-termtarget. 

>■ Link budget assumptions: 

>■ In-buikiing penetration loss assumptions are the .same 
a.s commercial LTE except for .high.ly-ruru:i, which i.s 
modeled for veiiicular KMA coverage. .A,s noted above, 
public safety officers can achieve performance supe- 
rior to coininerciai performance witli handhelds with 
small external antennas. 

> LTE Commercial ,5peed.s witli 9.“%' area coverage (256 
Kbps uplink typically) can be achieved on top of an 
LTE comnieixdal service ceil site infrastructure with 
minimal site supplementation. 

> Vehicular coverage for highly rural areas to achieve 
99% popuiatitm coverage. 
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> Grant Auiding: 

> Piibiic fuiKiing for paying for the BFPs is based oiia 
commercial winning bidder instaliingandoperatmga 
dcdii-ated public safety broadband 700 MHz RAN that 
shares backhaul IP Core transport systems, includ- 
ing ancillary and sup!.)ort systems and services. Public 
safely agencies may choose to operate dedicated ser\'- 
er.s A)!' sjjeeifie appltcai ions and services that contain: 
sensitive infonnation. 

>■ }''undingishascdonthefulicostsofdedicatedRAN , 
build. There is no diseounl of the prices included for 
competitive bidding dynamics, such as strategic value to 
Pxf'P respondents, although such discounts areJikelj'. 

>■ Operatingex’jiensc assumptiotis: 

> Backhaul, core network and managed IPsm’icesand. 
ancillary services provided via wireless operator or 
system-s integrator and paid llirough opex charged for 

managed scrvictns fee. 

> Managed service fet; based on 2010 nircard man- 
aged service fee structure with KAN share of sendee 
eliminated. 

>* Armuai ojiox fee inctirrod for management and mainte- 
nance of public .safely broadband 700 MHz RAN. 


. )► Capital expense 3.ssumptions: 

>■ Cell sites in rural America arc tu.itcd .!•> .i blended 
build of new sites on exist mg St rtu tui'-s and new .-.lies, 

. >-$95,000 blended average per site caiiev foravkimg 
public safety broadband to conimercusi i.TK ceil site. 

, > $35,000 hardening per .site forcomnieivia! 1/1’i. site.s 

> $216,000 average per .site capex for adding public 
safety broadband to exi>ting .sites in most nirai .ireas, 
including $75,000 per .site for hardening. 

. , > $363,000 average per site capex for public -aleu 

broadband new .sites in the mo.st rural a!ea>. iiu huhng 
$75,000 per site for harden ing. 

> Prioritywircless.scrvicconcominercialnot\vork.s, 
dcployable.s and in-buiiding .supplementation provides 

. for capacity' surge.s, more extensive coverage and more 
resiliency. thu.s lowering site veiptiremenls on the core 
nctw'ork. 

> The model will be refined based on real-life experience in 
fu turn pub Uc fu rid i iig ye a rs , 
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AlM’lvXDlX C: 

rXDl’.PvIMNG 

Ei) P I r.M liXT AND COST 

I’OU CAiTTAI. EXPENSE 

ASS I' MICTIONS 

EQUIPMENT AND COSTS FOR BLENDED AVERAGE PER 
SITE CAPEX FOR ADDING PUBLIC SAFETY BROADBAND 
TO COMMERCIAL LTE CELL SITES. 

Non-Rural Site Configuration A and B, for Asynchronous Build 
'i'wo cliffei'eul liypt's of oonfigiii'ations (A and B) are used for 
tl'K’ underlying equipment for adding public .safety broadband 
to cotTHiurrciaELTEocl! sites, in addition, structure heights, or 
distances from the eNodeB to Antennas for (he site locations, 
were evakud:ed for cos t at 75 feel: and 150 feet. The main differ- 
ence.s between configuratioji. and B a:rc that configuration A . 
uses rigid coax and configuration B uses fiber and remote radio 
heads (BRii). Configuration A uses rigid coax from the eNodeB 
at the ba,se of the .structivre/tower up to the top of the tower or 
,sl:ruclure/towe.r where llic a:ntenna.s are located. Configurathm 
B uses fiber from the eNodeB at the base of the structure/ tower 
up to the to}i o:f tlie tower or .st:ruclure/tower where the anten- 
nas and RRH are located. 


EQUIPMENT AND COSTS PER SITE CAPEX FOR ADDING 
PUBLIC SAFETY BROADBAND TO EXISTING SITES IN 
HIGHLY RURAL AREAS, INCLUDING HARDENING. 

Rural Site Configuration A and B, for Asynchronous Build 
Tw'o different types of configuration.s arc used for the innieriyT^ 
ing tsquipment for adding public safety broadband to highly 
rural areas. In addition, structure heights, or distances from the 
eNodeB to Antennas for the .site iocation.s. were evaluated at 
225feet. Microwa%’e equipment and hardening are also includ- 
ed in the underlying cost analysis. 

EQUIPMENT AND COSTS PER SITE CAPEX FOR PUBLIC 
SAFETY BROADBAND NEW SITES IN HIGHLY RURAL 
AREAS, INCLUDING HARDENING. 

Twodifferentty^pes of configurations (A and B) arc used for 
the underlyingequipment for now sites in iughiy rural areas. 

In addition, structui’c heighU. or distances from the eNodeB . 
to antennas for the site Ioc:atjon.s, were evaluated at 225 feet. 
Microwave equipment and hardening W'a.s also mcluded in the 
underlying cost analy.sis. New' sites in highly rural area.s also 
included Site Acquisition and Construction of up to a 225 foot 
structure/tow’er. 

HARDENING 

Hardening include.s additional bat.teri(;.s and battery cabinet, . 
structural analysis and improving the cei!-.site .structure and 
•antenna survivability designed for a wind loading, according 
to the Electronics Indiisti^ Association Structural Standards 
for Steel Antenna Tower and Antenna Supporti:ii.g Sti'uctUi-e.s 
(■ETA/TIA.-222), Foi' rural site.s, hardening also includes aclding 
generators and as.sociated equipment.®' 

MICROWAVE 

Microwave equipment inolucle.s all equipment, path survey and 
insta!iati<m fijr the microwave .sy.st:em. fn add.it:ion, FCC applica- 
tions, coordination and zoning are inchided in tlie cost struct:u.re. 
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Non-Rurni Site Configuration B, for Asynchro nous Build 

, <. '--oHijw hia-HHi Band where exi^tae ca?gTators mfrastruccure would bt^ 
■hi. pg" p ub jateiyTCKl MHs tifgsdlat^ ^^ctf urn to gave pubi'c ^sfyt/a d f d-cju' 


Anlerinas 


Coax jumpers 


Commercral 

RRH 


Piberoptsc and 
power cable 


S ^lft,OQ 


Wth_ 


totak atove 


Tower 

E<jU‘P'riafit 


V 401 fienj.ft ' 
inslallation ' S2&.210.2Q. 
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O.Bf TKCnNiCAI. PAIM:H NO- 2 



Kuri»i iiitm Cofiti^uration A, for Aaynchrenous (iiuifU 
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fxywerca&le 
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OB! T EC .H N H: A i. rAPKH NO- 2 



HARDCMiNO COST 


litK^ridl 4 nd uibiMftt: (8 ro lA hosir.>( rntnirnum 

tiiomt bditeiy batfc-up) 


j/QKW 


ratot with ?00 AMPTraHxfgf Swict, CUTfORD 


tu wNcdcB and tower 


[tuct {>n«s 


Improve .inicnna suiviVtibUnv dlesi^Rgtf a wind kMiimdS > 100 to 
140 inpb f{hefk>ctro«its iniiustry 

Stiucttnai SUHidatds. foi SB*eiAnipnna fowgrand Antenna 

Su ppoftingStrucHiffi^ ■> tlA/ltA-.!* j3) 

Wtiptovi! Straff tiiral Standards foi Stgpl Anlanna !uw«is {Um 
i IrOronics liidusiry Assonanon 

Stfudurai Standard'; for Stooi Antenna lower and Antenna 


■ Stfu cl iKC t t[A/!iA-?j>? 


iStrunuial AnafyM'; per basn station 


jtnstatMioo (40^) 




CAPIX 


Addkir>na( Batteries And cabinet {8 hours minimum additional 


I battery faacfc upl 


Etecrrical wires to eNodeB and tower 

impfoS'g snteniu survivabitity designed for a wind loading >100 to 

140 mph (The klertrontcs Industiy Assot ration 

Structural Standards for Steel Antenna lower and Antenna 

Supporting Structures ■ F.lA/riA- 2 ? 2 ) 

Improve foadingand/or Structural Standards for structure or 

Towers (The electronics Industry Association 

Structural Standards for Steel Antenna Tower and Antenna 


:Miscetianeous 


[Structurai Analysis per base station 


$3S,0S0 


Optional Tqrtipment not included 


!2( ) K\ V I f* Generator Vtftth ZOO AMPTrarysferS^vich, CUFfORD 
iPuil.iMf. tiOOO WATr GfNf^tOR. Tranirfef SwHsh. OFNIHAC 
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©ongrcaa of ttfc Mnitci ^tatoa 

aaal7tit0toH, U© 205i5 


July 13, 2011 

The Honorable John Boehner 
House Speaker 
U.S House of Representatives 
H-232, The Capitol 
Washington, DC 20515 


The Honorable Nancy Pelosi 
House Democratic Leader 
U.S, House of Representatives 
H-204, The Capitol 
Washington, DC 20515 


Dear Speaker Boehner and Leader Pelosi: 

As part of an agreement to raise the federal debt ceiling, we understand that Congress may 
include language to grant authority to the Federal Communications Commission (FCC) to 
conduct voluntary incentive auctions for the purpose of inducing some television broadcasters to 
turn in their current licenses. We would urge you to ensure that federal legislation and spectrum 
policies authorizing incentive auctions are structured so that broadcasters' decisions are truly 
voluntary, and so that broadcasters who wish to continue to serve the public may do so. As 
importantly, we also urge you to ensure that legislation and policies do not work to deny viewers 
over-the-air access to diverse programming and emerging services, such as digital multicast, 
high definition, and mobile DTV. 

We would urge you to ensure that (1) viewers do not lose access to their current roster of 
television stations because of increased interference or reduced coverage areas, (2) television 
stations are not involuntarily relocated in a manner that would preclude them from offering 
innovative new services, and (3) television stations are reimbursed for costs associated with 
relocating to new channels. 

We want to make sure that voluntary incentive auctions do not threaten diversity of 
programming. It concerns us that many television stations, particularly those independently 
owned and operated broadcast television networks aimed at minority audiences, could be 
imperiled if broadcasters are "repacked" onto new channels without sufficient safeguards. 

For instance, new niche minority-oriented networks are beginning to avail themselves of 
multicasting opportunities due to the digital television transition. Bounce TV, which is owned by 
a group of African American investors, including Andrew Young and Martin Luther King HI, is a 
new over-the-air television network aimed at African American audiences. Bounce TV is 
planning its launch this fall with a mix of movies, live sports and original programming over the 
digital multicast signals of local television stations. Initially, Bounce TV programming will air on 
approximately 60 broadcast station outlets covering 35 percent of the country, giving 
underserved African American consumers a new, free local television brand designed 
specifically for them. 


PRINTED ON OECYCLEO PAPER 
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Broadcast television is relied upon by 99 percent of the American population. In fact, some 46 
million Americans depend exclusively on free over-the-air broadcasting as their only source of 
television. Many of those viewers are impoverished, elderly, live in rural areas, or are members 
of an ethnic minority. As you are considering legislation to grant the FCC the authority to 
conduct voluntary incentive auctions, we ask that you consider the aforementioned safeguards 
and our concerns. 




224 


August 9, 201 1 


Mr. Christopher M. Moore 
Chief of Police 
San Jose Police Department 
201 West Mission Street 
San Jose, CA 95110 

Dear Chief Moore, 

Thank you for appearing before the Subcommittee on Communications and Technology on Friday, 
July 15, 201 1, to testify at the hearing entitled “Legislative Hearing to Address Spectrum and Public Safety 
Issues.” 


Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains open 
for 10 business days to permit Members to submit additional questions to witnesses, which are attached. 
The format of your responses to these questions should be as follows; (1) the name of the Member whose 
question you are addressing, (2) the complete text of the question you are addressing in bold, and then (3) 
your answer to that question in plain text. 

To facilitate the printing of the hearing record, please respond to these questions by the close of 
business on Tuesday, August 23, 2011. Your responses should be e-mailed to the Legislative Clerk, in 
Word or PDF format, at Kirbv.Howard@mail.house.gov . 

Thank you again for your time and effort preparing and delivering testimony before the 
Subcommittee. 


Sincerely, 


Gregg Walden 
Chairman 

Subcommittee on Communications and Technology 
cc: Anna G. Eshoo, Ranking Member, Subcommittee on Communications and Technology 


Attachment 
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The Honorable Anna G. Eshoo 


1. Why is competition in the public safety device market so important and how would it benefit a 
department like yours? 

Competition in the public safety market is critical to driving down prices for communications 
services and equipment, at the device level, as well as with respect to applications and 
Infrastructure. Unfortunately, public safety has become a niche market in which proprietary 
technology has resulted from limited competition and unique requirements that are higher than 
the larger commercial and non-mission-critical markets. This has caused higher equipment 
prices for public safety in comparison to the larger commercial market. As public safety begins to 
deploy Broadband and adopted LTE technologies, the goal is to use open source and standards- 
based commercial devices and applications that will increase the economies of scale, thereby 
driving down the cost of equipment, while saving state, local and regional jurisdictions millions of 
dollars in expenses associated with device purchases. Even the adoption of LTE helps to establish 
a standard and generate economies of scale. Indeed, in April 2011 the Global Alliance formally 
adopted LTE as the worldwide standard for public safety broadband following its adoption in the 
United States. 

This is very important for all public safety agencies, which are facing very tough budget issues 
over the next several years, especially departments like mine where we have found it necessary to 
layoff hundreds of officers and eliminate positions because of the current economic hardship. 
We’re being continually asked to do more with less. If we can find a reliable way to decrease the 
cost of equipment, applications and infrastructure, including devices, then the money saved 
might be able to place more officers back on the street to continue to prevent crime and protect 
the public. 

2. What are some of the advantages for the American taxpayer of encouraging the private sector to partner 
with public safety for the deployment and utilization of a national public safely broadband network? 
Will such partnerships reduce costs of deployment to the taxpayer? 

While such partnerships would reduce costs of deployment to the taxpayer, the ability of public 
safety to strategically engage in public-private partnerships will be nonexistent unless the D 
Block is allocated to public safety. A 10 Mllz (5x5) network simply lacks a pipe large enough for 
public safety to share such a small amount of spectrum. In fact, it has been demonstrated that a 
simple 5x5 LTE network would in most instances not provide enough bandwidth for even 
regular, day-to-day public safety use. Specifically, work done and recently presented to Congress 
by wireless experts Andrew Seybold and Pete Rysavy clearly illustrates that 10 MHz is not 
enough nor is building out on only 10 MHz now economically efficient for public safety to do in 
the Immediate-to-Iong-term. 

If the D Block were to be allocated to public safety, the resulting 20 MHz (lOxlO) network would 
better lend Itself to establishing strategic public-private partnerships with a number of entities, 
including rural communications providers In an effort to bring broadband to sparsely populated 
communities. These partnerships could attract new partners and increase competition in the 
marketplace as well. Additionally, strategic partnerships with utilities, smart grid and critical 
infrastructure providers present an ideal natural partnership with the proposed public safety 
broadband network. These industries already build out networks to a mission critical-grade 
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Standard, and the resulting ability to share infrastructure would greatly reduce the capital 
expenditures and operating expenses associated with the network. 

The public-private partnerships are an essential part of building out the nationwide 
interoperable public safety broadband network. Only the Public Safety Broadband Plan allows 
for that option. The goal Is to create a sustainable governance model that can drive down the cost 
of building out and maintaining the network, providing sufficient funding to sustain it for the 
long-term, and allowing the network to evolve leveraging new commercial technologies soon after 
they come into consumer communications devices, but with public safety grade and mission- 
critical capabilities. We are confident that strategic public-private partnerships will ultimately 
help us achieve this goal, but only if the D Block is allocated to public safety. 

The Honorable Charles F. Bass 


1 . In addition to the committee’s work here in Washington, 1 have been engaged with the New Hampshire 
public safety community and have heard from a wide variety of officials on their communications 
needs. In addition to the need for an interoperable broadband network, law enforcement and other 
emergency personnel in northern New Hampshire have brought another issue to my attention: the 
coordination of radio licensing in border areas. Because of diplomatic agreements between the U.S. 
and Canada governing the licensing approval process, there has been an unintended consequence of 
limiting access to radio channels and frequencies. 

Are there ways that Congress could improve the coordination process with our neighboring countries? 
Is this a problem that is unique to New Hampshire? 

No, this is not a problem unique to New Hampshire. All states that share the border with Canada 
and Mexico have this problem, and it extends to broadband as well. The Federal 
Communications Commission (FCC) and the U.S. State Department have been very helpful in 
negotiating with their counterparts in Mexico and Canada, and we believe that there is a good 
chance some of these issues will be resolved shortly. Congress can help this effort by providing 
additional support to the FCC and the State Department to get these issues resolved as quickly as 
possible. There is some concern that, without allocation of the D Block, the current 10 MHz 
public safety broadband capability already being used by “waiver” jurisdictions may not be 
sufficient particularly in border areas because of the need for “guard bands” to protect from 
potential interference with our international neighbors. 

Furthermore on the international front, countries in Europe, Asia, the Middle East, South 
America, Australia and New Zealand have begun to follow the U.S. lead to create a 20 MHz LTE 
broadband network in the 700 MHz band for public safety. An international and potentially 
global market for public safety broadband LTE equipment, applications and network 
infrastructure would increase competition and reduce the cost to public safety by increasing the 
number of users and devices that would be manufactured. The adoption of the LTE standard and 
deployment of similar broadband networks would also improve coordination and cooperation 
between Canadian and Mexican law enforcement ofticials to protect our Nation’s border 
security. As well, by allowing for “secondary” users on the public safety spectrum, we further 
expand the amount of users, sharing and partnering opportunities, standards adoption, and 
ultimately attract more competition and lower prices for all. 

2. What are some of the advantages for the American taxpayer of encouraging the private sector to partner 
with public safety for the deployment and utilization of a national public safety broadband network? 
How can such partnerships reduce costs of deployment to the taxpayer? 
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Please see the answer to question number two as submitted by the Honorable Anna Eshoo. 

The Honorable Henry Waxman 

1. During the hearing, Chairman Walden asked Mr. Guttman-McCabe to describe what worked and what 
did not with respect to the public safety and commercial wireless networks during the 9/1 1 attacks and 
Hurricane Katrina. How would you assess the impact on both networks, and how do these experiences 
translate into efforts to create a public safety broadband network that can best help first responders 
protect the safety of life and property, particularly in the event of a next disaster? 

Ail communications systems *• public, private and commercial - had severe problems both during 
the 9/11 attacks and Hurricane Katrina. These problems have been well documented in the 
FCC’s Katrina report and other reports that have been filed since then. Public safety agencies 
have been working hard to improve the operability and interoperability of their systems since 
these disasters. 

in light of yesterday’s earthquake that struck northern Virginia, we hope the Chairman would 
consider asking this question again to Mr. Guttman-McCabe. It should be noted that while Mr. 
Guttman-.McCabe noted how many calls were processed, he neglected to mention how many calls 
were dropped and delayed. 

The magnitude 5.9 earthquake in northern Virginia once again underscored the critical need for 
allocating the D Block spectrum and funding to public safety to build a nationwide interoperable 
broadband network. This moderate earthquake, which was felt from North Carolina to Toronto 
and beyond, demonstrates why first responders need a nationwide interoperable network. A 
more severe earthquake could have resulted in devastating loss of life and property in the heart 
of our Nation’s Capital. 

What was immediately apparent to the hundreds of thousands of people who flooded the streets 
after the quake was that their cell phones and wireless data networks did not work because of 
severe congestion. Commercial wireless networks quickly became overloaded and people were 
not able to call, text or email their friends and family. 

While there were no reports of outages or congestion on public safety radio systems, there was an 
impact on first responders and emergency personnel who relied on their commercial cell phones 
and data cards to communicate with their colleagues. Numerous first responders were stymied 
and forced to wait to communicate during yesterday’s emergency efforts. Hundreds of thousands 
of mobile phone consumers trying to contact loved ones could not get through due to 
overcrowded wireless networks. 


Clearly, public safety cannot rely on commercial networks during critical incidents and major 
events, as they would not be able to gain the level of priority access necessary to be effective in 
such incidents, nor can they even gain access to the system to establish their priority access. Such 
a predicament Is not new for public safety. Last year, the New York City Police Department 
(NYPD), New York City Fire Department (NYFD) and the New York City Information 
Technology Department submitted a joint filing to the Federal Communications Commission 
(FCC) which listed more than a dozen occasions since 9/11 where commercial networks 
overloaded and/or failed, resulting in a delays and the loss of cell phone service for citizens and 
first responders alike. 
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The events yesterday once again prove how powerful the argument for dedicated spectrum is for 
public safety, and demonstrate why Public Safety organizations and state and local ofllcials 
throughout the United States have repeatedly asked Congress to enact legislation, such as S.911, 
that would provide for the creation and funding of a nationwide, interoperable communications 
network before the 10th anniversary of the 9/11 terrorist attacks ~ which is weeks away. 

I ask that Congress give top priority to passing S. 911, The Public Safety Spectrum and Wireless 
Innovation Act of 2011 now, and that this committee introduce and vote on legislation on this 
matter with ail due haste. 


2. Each of the staff drafts provide for a national governance model, but differ substantially in approach. 
Why do you favor the approach to governance in the Waxman-Eshoo discussion draft? 

We strongly believe that the approach to the governance in the Waxman-Eshoo discussion draft 
provides the best combination of structure and governance to ensure the proper build out of the 
public safety broadband network and that the operations of the network are properly managed 
for years to come. The National Governors Association recently put out a memo to the House 
Energy and Commerce Committee that articulates many of the reasons why we support the 
Waxman-Eshoo Draft, which closely aligns with the bipartisan legislation that the Senate 
Commerce Committee recently passed out of committee on a 21-4 vote, S.911. Overall, while the 
federal government is a key partner to this nationwide network, we do not believe that the 
Walden Discussion Draft removes the governing entity far enough from federal control by 
maintaining it within the federal government structure. We believe that the entity should have 
more independence from federal control, while still providing sufficient federal involvement, as 
there are multiple public safety and first responder agencies within the federal government 
employing tens of thousands of public safety and first responder personnel that need to be part of 
the network, and interoperable with the network. We also believe it is important not to put the 
entity under a single federal agency or department. Indeed, we would like to see a majority of the 
Board Members on the governing body, Che Public Safety Broadband Corporation, be qualitied 
state and local public safety professionals as our first preference, or at least a majority be a 
combination of state and local public safety professionals and state and local government officials 
as our secondary preference, which is fully shared by the Big 7 organizations collectively 
representing the nation's state and local governments. 


3. The staff drafts also differ on how the public safety broadband spectrum is to be licensed. The 
Republican staff draft would assign each state a license for the public safety broadband spectrum, and 
section 201(c) would have each state contract for the construction and operation of a public safety 
broadband network, resulting in 50 separate networks. The Democratic staff draft would grant a single 
license to the Public Safety Broadband Corporation, which would be responsible for ensuring 
nationwide uniformity and interoperability, among other responsibilities. What problems do you 
believe would occur with a state-by-state licensing and network build approach? 

We strongly support the issuance of a single, national license to the Public Safety Broadband 
Licensee, as designated as the Public Safety Broadband Corporation in S.911 and the Waxman- 
Eshoo Discussion Draft with the ability for the PSBL to issue sublicenses to states, regions and 
localities while ensuring that each sublicense complies with established standards and other 
requirements to assure successful implementation and nationwide interoperability. We would 
oppose legislation assigning licenses to each state. The idea that each state would build out a 



229 


Subcommittee on Communications and Technology 
Legislative Hearing to Address Spectrum and Public Safety Issues 

July 15, 2011 
Additional Questions for the Record 

separate network overlooks the obvious problems that have plagued public safety 
communications for almost a century: a lack of interoperability. What safeguards are in place to 
ensure that each state develops a coordinated network that is fully interoperable not just with 
neighbors, but with the entire United States? These potentially proprietary networks would 
ultimately increase the cost of Initial build out, and would also increase the cost of the 
maintenance of the nationwide network of networks. We also envision a problem in the overall 
completion of the network. If left to the states individually, some may view the build out as a top 
priority whereas other states may not. A nationwide plan would ensure a nationwide build out; a 
state plan would virtually ensure a piecemeal Implementation of expensive and non- 
interconnected proprietary network builds. The result would be 50 free standing “islands” of 
networks, instead of a single contiguous and interoperable public safety broadband network. 


4. How important is it to ensure that devices capable of operating in the public safety broadband spectrum 
are available and at reasonable cost? Do you support Sections 105(a)(4) and 203(e)(2)(E) of the 
Democratic staff draft, which seek to ensure the availability of Band Class 14 devices for public safety 
at reasonable prices? 

This is vital to having a viable network that would be able to evolve as commercial technologies 
evolve. Today’s public safety device “market” is but niche market, the resulting effects of which 
have made new entry cost prohibitive. Naturally, the cost of devices for the public safety 
community are incredibly high thanks to the “specialized” nature of their market. 

We recognize the fact that having devices that can operate on the public safety spectrum and on 
the commercial spectrum would not only reduce device cost but also allow for roaming across 
networks during incidents as needed. 

While having devices that operate across the entire 700 MHz band might still be years In the 
future, we believe that commercial carriers, which operate in the 700 MHz band, can and should 
offer devices that operate on their networks, as well as on band class 14. Indeed, in our 
conversations with them, they have committed to as much. 

5. In your oral testimony, you staled that if planned deployments of 700 MHz narrowband systems do not 
occur, the American public would be less safe. The Democratic and Republican drafts have different 
approaches to transferring 700 MHz narrowband to broadband use. Which approach do you prefer and 
why? 

We prefer the Democratic draft. 

The reason wc oppose the Republican draft language is because thirty-three States and nearly 
200 local jurisdictions have active or pending licenses to use the 700 narrowband spectrum for 
mission-critical land mobile radio communications. There are 10,854 active licenses, 2,179 
pending licenses, and 1,036 new licenses. This spectrum is also used to support statewide 
operations that have cost State governments tens of millions of dollars to build out. 

The Federal government has provided, and State and local governments have spent billions of 
dollars building out 700 MHz narrowband systems. Additional deployments are pending, and 
new construction projects are currently underway. The procurement of equipment for the 700 
MIIz LMR systems is based on operational life span of 15 to 20 years. 
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The Republican draft language in the legislation does not provide funding to offset the costs that 
have been incurred by State and local governments, nor does it provide funding to offset the 
pending costs for new deployments. Even more troubling, the Republican draft language does 
not offer a migration path to other suitable spectrum, as LTE will not provide mission critical 
voice communications for several years to come. 

Cost of Previous Rebanding Effort; In 2004, the FCC issued an Order that required public safety 
agencies to reband their use of 800 MHz spectrum. The purpose of the Order was to eliminate 
dangerous interference that was caused by Sprint/Nextel's cellular operations In the adjacent 
spectrum bands. In 2004, the FCC estimated that it would take 3 years to complete the rebanding 
effort. The FCC also required Sprint/Nexfel to get a $5 billion bond to pay for it. Today, it is been 
reported that more than S3 billions has been spent on this effort, and nearly 8 years after the 
Order was issued, there are still thousands of public safety agencies that need to reband their 800 
MHz systems, especially in border areas. 

Cost of Rebanding 700 MHz: There is no oHicial cost estimate to reband the 700 MHz band; 
however, the cost of the proposal will most likely be no less than the cost of the 800 MHz 
rebanding effort, which is still estimated to be nearly $5 billion by the time the process is finished. 
This cost would be in addition to the $10-12 billion that it will cost to build out a nationwide 
broadband network. 

Problems with Rebanding 700 MHz Narrowband Spectrum; Unlike the 800 MHz rebanding 
process, there is no similar spectrum to move the current 700 MHz narrowband licensees. 
Without sufficient spectrum to move the active and pending 700 MHz narrowband licensees, 
public safety will not be able to relocate their current 700 MHz LMR equipment. 

If public safety agencies are forced to operate on a different spectrum band, they will need to 
purchase completely new equipment. Lack sufficient spectrum in other spectrum bands will also 
result in diminished use and potentially dangerous congestion and inference with other public 
safety systems. 

As noted before, LTE broadband technologies do not provide voice at all, let alone mission- 
critical push-to-taik and talk-around voice, and the commercial providers equipment 
manufacturers have indicated it may take up to 5-10 years before broadband can provide 
mission-critical voice capabilities, it Is premature to rely solely on broadband technologies to 
replace mission-critical voice communications. 

If there is no Federal funding for the 700 MHz rebanding effort that is being proposed in the 
Republican draft language, then this provision in the bill amounts to an unfunded mandate on 
State and local governments that many are unable to shoulder during these incredibly difilcuit 
economic times. 
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Chairman, Market Design Inc. 

Before the United States House Committee on Energy and Commerce 
15 August 2011 


Mr. Chairman and members of the House Committee on Energy and Commerce: 

My responses to the additional questions for the record follow. 

The Honorable Henry Waxman 

1. Mr. Calabrese stated in his testimony that the auction model proposed in Section 104 of the 
Republican discussion draft would likely inject uncertainty into the auction process and 
undoubtedly lower the score that CBO would put on what would be an unpredictably contingent 
auction. Do you agree? 

Yes. Section 104 of the Republican discussion draft is extremely problematic. Although the auctioning of 
licensed spectrum is essential to identifying the best private use of the spectrum, it does not follow that 
unlicensed spectrum should be auctioned in competition with those seeking licensed spectrum. The 
economics of unlicensed and licensed spectrum are radically different. Unlicensed spectrum is for 
shared use by all. No party is excluded from its use. In contrast, licensed spectrum Is reserved for the 
sole use of the licensee. Bidders for licensed spectrum are motivated to bid, since if they win they are 
granted exclusive use of the licensed spectrum. Bidders for unlicensed spectrum have little incentive to 
bid, since the rights of winners are the same as the rights of losers. 

The bidders for unlicensed spectrum would face a huge free-rider problem that the bidders for licensed 
spectrum do not face. If bidders for unlicensed spectrum had to compete with bidders for licensed 
spectrum, as Section 104 requires, the licensed use would invariably win, even in circumstances where 
unlicensed use creates dramatically more social value. 

The analogy with private (licensed) and public (unlicensed) land fits perfectly. Consider Yellowstone 
National Park. Suppose rather than setting aside Yellowstone for public use, it were auctioned and the 


^ My specialty is the design of complex auction markets. Since 1993, I have contributed extensively to the 
development of spectrum auctions. I have advised ten governments on spectrum auctions, including the United 
States. I am currently advising the United Kingdom, Canada, and Singapore, I have advised 35 bidders in major 
spectrum auctions around the world. I have written dozens of practical papers on spectrum auctions. This research 
is available at www.cramton.umd.edu/oapers/spectrum . 
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winner would determine whether it would be for public use or private use. Those bidding for private use 
would invariably win, even though the social value from public use is much greater. 

The decision to set aside some spectrum for unlicensed use must necessary be a regulatory decision, 
weighing the benefits of public and private use. Auctions cannot make this determination. 

Unlicensed spectrum plays an essential role In fostering innovation and competition in communications. 
Section 104 would effectively eliminate additional unlicensed spectrum and thereby undermine this 
important mechanism for innovation and competition. 

2. Mr. Calabrese stated in his testimony that spectrum speculators, not non-carrier firms, have the 
most incentive to purchase unlicensed bands especially for those bands of little interest to 
carriers. Do you agree? 

Yes, because of the free-rider problem for those seeking the unlicensed use, the highest bids would 
invariably come from those seeking a private use of the spectrum, even if the spectrum is not of 
immediate interest to carriers. As a result, spectrum with a high social value in the unlicensed use would 
remain in private hands. This would undermine innovation and competition in communications. 

3. Mr. Guttman-McCabe stated in his oral testimony that the open access conditions applied to the 
700 MHz C Block led to lessened bidder interest and significantly reduced the amount of 
revenue received when compared with the adjacent A and B Blocks. Do you agree? 

No. 1 have studied the 700 MHz auction extensively. Shortly before the due date of bidder applications, 
both AT&T and Verizon endorsed the open access provisions. It is extremely unlikely that the open 
access provisions played a role in the price difference. What costly steps has Verizon taken on the C 
block to conform to open access provisions that AT&T has not done on the B block? I doubt one can find 
any. 

Prices differences are much better explained by the level of competition for the various blocks. In the 
700 MHz auction, the C block had the least competition because of the large license size, which made it 
difficult for regional operators to compete on the C block. This left just AT&T and Verizon to compete on 
the C block, but AT&T decided early that it was better to avoid competition with Verizon and focus on 
the B block instead. Once AT&T made this decision it was difficult or impossible to reverse course given 
the auction rules. 

It is now well-understood that large price differences are possible across blocks in a simultaneous 
multiple round auction when blocks are offered with different geographic partitions. See my paper, 
"Spectrum Auction Design" for details. 

4. Commissioner McDowell of the FCC recently stated that that a carve-out for unlicensed white 
spaces spectrum would "add[] a positive and constructive chaos to the marketplace." Do you 
agree with the Commissioner's statement that unlicensed spectrum, and white spaces in 
particular, promotes competition? 
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Yes. As I mentioned above, unlicensed spectrum plays a vital role in fostering innovation and 
competition in communications. Unlicensed use allows alternative business plans that are distinctly 
different from those of licensed operators. The experience with Wi-Fi is a good case in point. Wi-Fi has 
enabled a variety of communications and greatly expanded the power of major wireless devices. We 
certainly need a mix of unlicensed and licensed use to achieve the greatest social value. Setting aside 
some TV white spaces for unlicensed use will add an important opportunity for innovation and 
competition in communications. 

The Wi-Fi spectrum does not have serious congestion problems because it is low power. The efficient 
allocation of spectrum should have some high-speed low power unlicensed spectrum for location- 
specific use (home, office, coffee shop) and high-power licensed spectrum for wide area mobile use. The 
two types of spectrum are complementary in the sense that the value of each is enhanced when the 
other is present. 

A mixed regime of licensed and unlicensed use would not only be the most efficient allocation of 
spectrum, but it likely would increases auction revenue. First, the availability of the unlicensed spectrum 
would increase the utility of the licensed spectrum because licensees would have effective access to 
both bands as exemplified by how smartphones and tablets use both bands today, Second, having less 
licensed spectrum available would increase scarcity during the auction and thereby raise prices. 

The Honorable Bob Latta 

1. Can you expound a bit upon how the reverse auction will work under the incentive auction 
provisions of this bill? How do you think this will affect the revenue that the auction might 
produce - do you have an estimate for that? 

The reverse auction identifies those TV broadcasters who are most willing to either give up or reduce 
their over-the-air broadcast rights. In particular the reverse auction determines for each region and each 
level of clearing, the price that must be paid to TV broadcasters in order to voluntarily clear the specified 
number of stations in the region. This information, together with the repacking algorithms and the 
information from the forward auction. Jointly determine the supply and demand curves for mobile 
broadband spectrum. Given this information, the FCC can then make a regulatory decision about the 
best quantity to transact. 

Without the information from both the reverse and forward auctions as well as the repacking 
possibilities, it is not possible to precisely estimate either the welfare gains or the revenue gains from 
the auction. Nonetheless, the recent explosion in demand for mobile broadband fueled by the latest 
smartphones, tablets, and laptops suggests that the welfare gains would be a multiple of $10 billion 
dollars. This is difficult to translate into auction revenues, which depend on the shape of the supply and 
demand curves and lumpiness in quantity choices that are dictated by technologies. 

One thing is certain: the auction will be revenue positive. There is no possibility that the payment to TV 
broadcasters would exceed the amount received from mobile operators. 
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The Honorable Cliff Stearns 

1, If the FCC auctioned all of the spectrum It reclaimed, on a voluntary basis, in the TV band, how 
much revenue do you think could be generated? 

The incentive auction is better thought of as a simultaneous determination of the supply and demand 
curves for contiguous blocks of spectrum. This simultaneous determination is how the FCC can 
guarantee that the auction is revenue positive and that the quantity that is transferred to mobile 
broadband is consistent with the needs of mobile operators. 

Because of equipment economies of scale and the requirements of the emerging technology (LTE), it 
likely makes sense for the quantity that is transferred to mobile broadband to accommodate the same 
whole number of 2x10 MHz blocks in each region of the country. This allows a consistent band plan 
across the nation, which is important in creating interoperable devices that work across all blocks 
throughout the country. This lumpiness on the demand side will create a positive spread between what 
the mobile operators pay and what the TV broadcasters receive. The auction revenues depend on that 
spread. A precise estimate cannot be made. However, a reasonable guess is that the spread would 
generate many billions of dollars in auction revenues. 

The Honorable Charles F. Bass 

1. I noticed in your testimony a footnote addressing the great difference between the FCC and 
CMS in the design and effectiveness of their auctions. As this committee has jurisdiction over 
parts of Medicare, and we all should share in the goal of improving the efficacy and efficiency of 
this program, what lessons can CMS learn in auction design? 

There are important lessons for both CMS and for Congress in comparing the FCC experience with 
auctions and CMS' experience. 

CMS can look to the FCC spectrum auctions as an example of an effective auction program. Key to the 
Fee's success was the early involvement of auction experts in the auction design process. This 
involvement of experts led to an innovative and successful auction program that has been adopted 
around the world. 

Designing successful auction markets is far from trivial. It is essential to get the early involvement of 
auction experts to work in collaboration with industry experts and the government to develop the best 
market. Without this involvement, the auction program is much more vulnerable to failure. The CMS 
experience with Medicare auctions for durable medical equipment is a good example. The program is 
badly flawed and doomed to failure, if CMS does not take major steps to improve its design. 

For Congress, the lesson is that different agencies have different capabilities with respect to the design 
and implementation of auction markets. The FCC is among the best and CMS is among the worst. As a 
result. Congress can give the FCC a great deal of freedom in designing and implementing incentive 
auctions. It is sufficient to outline the broad principles and objectives of the approach and let the FCC, 
together with experts and the industry work out the details. In contrast, CMS, at least currently, requires 
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much more direction from Congress on howto design and implement an effective auction program for 

Medicare supplies. 
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ANSWERS TO CONGRESSIONAL QUESTIONS BY NATIONAL ASSOCIATION OF BROADCASTERS 

SENATOR GORDON SMITH 

HEARING ENTITLED: "LEGISLATIVE HEARING TO ADDRESS SPEaRUM AND 
PUBLIC SAFETY ISSUES" 

August 23, 2011 


The Honorable Marsha Blackburn 

1, Senator Smith, in response to a question I asked at the hearing, you indicated that NAB does 
not support a government-imposed mandate that mobile device manufacturers and/or mobile 
service providers include a mobile DTV chip in mobile devices used in the United States. Does 
NAB support a government-imposed mandate that mobile device manufacturers and/or 
mobile service providers include an FM chip in mobile devices used in the United States? 

ANSWER: 

NAB is not asking for a government-imposed mandate that mobile devices incorporate an FM radio 
chip. While it is clear that the safety and well-being of America's citizens would be enhanced if every 
mobile device were radio-enabled, we continue to hope that no government mandate is 
necessary. More than 241 million Americans rely on local radio to provide news, entertainment, as well 
as critical information during times of emergency. With the cooperation of the mobile telephone 
industry, American consumers could enjoy convenient access to their favorite free radio stations over 
their mobile phone handsets. In addition to news, music and entertainment, expanding the universe of 
radio-enabled mobile phones would save lives. This spring's tornado outbreaks in the South are recent 
examples of situations where radio was the only source of emergency Information when mobile 
networks were down because of congestion or tower damage. Radio over mobile phones is not 
dependent on cellular infrastructure. 

More than 700 million radio-enabled mobile phones have been sold worldwide, where mobile phone 
carriers do not exercise exclusive control over handset manufacturing, compared to only about ten 
percent of mobile phones sold in the U.S. It is surprising to broadcasters that despite demonstrated 
consumer demand, fewer than 30 models of the hundreds of mobile phone models currently available 
in the market currently include free, over-the-air radio service as an optional feature. Recently, we have 
been encouraging the public to become more vocal with the carriers. In addition, broadcasters continue 
to work with mobile phone carriers toward expansion of the radio-enabled mobile phone 
market. Hopefully, these efforts will encourage the carriers. We greatly appreciate any additional 
encouragement from Congress and the Federal Communications Commission toward the goal of making 
radio-enabled mobile devices readily available for the public. 

The Honorable Henry Waxman 

1. The Republican discussion draft identifies 40 MHz of spectrum between the frequencies of 
2070-2110 MHz for auction. I understand that the band, known as the Broadcast Auxiliary 
Service (BAS) band, is currently used by broadcasters for electronic newsgathering services 
and by the U.S. government for space and satellite operations. Does NAB support auction of 
this spectrum? 
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ANSWER: 

NAB does not support the auction of additional broadcast auxiliary service (BAS) spectrum. This 
spectrum is already highly congested and heavily used. The 2 GHz BAS band is divided into seven 
channels that are shared by all television broadcasters and television broadcast network entities. These 
channels are used to transit live news events, reports and other programming from the field. In 
addition, this spectrum is also used by cable television systems. Further, the 2 GHz broadcast auxiliary 
spectrum has already been recently reduced by 29.1% or 35 MHz. This spectrum reduction was the 
result of a 2003 FCC action to transition the 1990 to 2025 MHz portion of the BAS band to emerging 
technologies - most of which remain unused by these other services. 

To reclaim this 35 MHz and retain the same number of channels (seven), the bandwidth of each BAS 
channel was reduced from 18 MHz to 12 MHz and transmissions were converted to digital modulation. 
All new BAS equipment and infrastructure had to be purchased and installed. While the original 
transition was scheduled to be completed in three years, the actual conversion took more than six years 
to accomplish and was only recently completed in August 2010. More than $750M and tens of 
thousands of work hours were expended by Sprint Nextel on this transition, in addition to the time and 
money spent by broadcasters. Reducing the remaining BAS spectrum by an additional 40 MHz would 
reduce the number of BAS channels by four, leaving only three channels for all broadcast operations. 

From a technicai perspective, the recent transition uses equipment incorporating state-of-the-art 
technology in digital video compression and transmission. It is very challenging to provide broadcast 
production quality video with typical BAS range and coverage using a 12 MHz channel at 2 GHz, It is 
highly unlikely that the same channel capacity would be possible with any further reduction in spectrum 
over the next generation of BAS equipment (let alone the 47% or 40 MHz suggested). 

2. If some broadcasters exit the market voluntarily as a result of an incentive auction, would the 
demand for electronic news gathering services be likewise reduced? 

ANSWER: 

It is highly unlikely that the demand for newsgathering and other use of broadcast auxiliary frequencies 
would be reduced due to an incentive auction. The broadcast auxiliary band is used by networks and TV 
stations in a market for newsgathering, sports and program production, and other major events. NAB 
anticipates that few, if any, of the TV stations and networks that engage in these activities and offer 
these programming services to their viewers will participate in an incentive auction. Moreover, the use 
of spectrum for live reporting has been steadily increasing over the last decade. We expect that trend 
will continue after an incentive auction. 

3. Both the Republican and Democratic discussion drafts create new funds to cover costs 
associated with relocation or, in the case of the Democratic draft, additional costs associated 
with modification of a broadcaster's spectrum usage rights. Do you believe such language is 
sufficient? Do you think the Democratic draft provides sufficient funding to cover relocation 
costs? 


ANSWER: 
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First, I would like to thank Congressional leaders on both sides of the aisle for carefully considering the 
substantial impact any incentive auction and subsequent repacking will have on those many stations 
that choose not to participate. As you are aware, relocating a broadcast station to a new channel 
involves much more than a simple turn of a dial. It involves major new equipment purchases, including 
new transmitters, potential tower upgrades, specialty labor from a limited number of companies 
capable of installing new transmitters or making tower upgrades, and the likelihood that some stations 
could be off-air for weeks during a transition. 

Projecting how much It will cost to compensate television stations forced to move channels after an 
incentive auction is very difficult because there are so many variables at play. The simplest answer is 
that the more stations that need to move, and the further those stations need to move, either 
geographically or within the band, the more it will cost to compensate them. Therefore, as an initial 
matter, NAB believes that all efforts should be made to limit disruption of the broadcast band after an 
incentive auction. 

However, understanding that some relocation may take place, NAB staff, including our engineers, have 
developed cost estimates for various scenarios that we hope will provide Congress with some guidance 
going forward. For example, if 120 MHz is sought to be recovered - as suggested in the National 
Broadband Plan - all stations currently operating on TV channels 31 to 51 would have to go off the air or 
be moved to a new channel. There are currently 672 full power television stations operating on these 
channels in the continental United States. This represents almost 40 percent of all full power TV 
stations. In addition, there are 209 Class A television stations and 3,214 low power television and TV 
translators on these channels. Additionally, to make room for those stations currently on channels 31 
to 51 that choose to stay on the air - which we anticipate will be the vast majority - a large number of 
the television stations operating below channel 31 would also have to change channels. Recent NAB 
studies estimate that about 800 to 1100 of all TV stations would have to change channels to 
accommodate stations on channels 31 to 51, and the stations that are likely to be relocated are located 
in major markets and are therefore likely to have higher relocation costs. We also note that 
approximately 60% of television stations share transmission facilities and channel changes to any station 
sharing that facility may require concomitant changes (e.g., new antennas, filters, etc.) to other stations 
sharing that facility. We estimate that the cost of relocation would be about $2.5 billion dollars, more 
than what is being proposed in any of the legislative drafts 

In addition to reimbursement, stations require sufficient notice and time to make technical changes to 
their television facilities. There are a limited number of manufacturers of broadcast equipment, tower 
crews, environmental assessment personnel, etc. Certain channel changes will require coordination 
with Canada and Mexico, a process that has already proved lengthy during the original DTV transition. 

In addition, in many areas, access to and construction of facilities is limited by weather and other 
conditions. 

Our cost projections are just rough estimates, and probably conservative. They do not account for the 
lost revenue a station may suffer if it must go dark for weeks or months, as many stations would. Based 
on these estimates, we believe that a $1 billion cap on compensation for relocation of broadcast 
stations will not be sufficient in the event of a major repacking. 

4. The Republican draft also Includes a provision that allows television broadcasters to obtain 
regulatory relief in lieu of reimbursement for relocation costs. Do you think this provision will 
be attractive to broadcasters? If so, what specific examples of regulatory relief do you believe 
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your members might seek in lieu of financial compensation for the costs associated with 
repacking? 

ANSWER: 

As we note in the answer to your previous question, relocation costs for some broadcasters in the event 
of an incentive auction and subsequent repacking of the television band could be substantial - greater 
than $5 million per station, in some cases. For those broadcasters, it is highly unlikely that regulatory 
relief alone, without monetary reimbursement, would be enough to offset the costs of a forced 
relocation. In other cases, however, some broadcasters may find regulatory relief in lieu of some 
reimbursement an attractive option. We applaud Congressional leaders for their creativity in this regard. 
We note that the Republican draft allows broadcasters to choose regulatory relief "In lieu of 
reimbursement for relocation costs." To ensure this is a viable option for broadcasters and the FCC, we 
suggest that the language of the bill make two things clear. First, the option to accept regulatory relief 
lies solely with the broadcaster. It should not be mandated in lieu of reimbursement. And second, in 
some cases, it should be an option to accept regulatory relief in lieu of some reimbursement costs. 
Making it an all-or-nothing proposition substantially reduces the flexibility and usefulness of the 
provision as a mechanism to reduce the overall cost of the relocation. 

As to specific examples of regulatory relief, there may be options for some relief from ownership 
restrictions or from regulatory or licensing fees that appeal to some broadcasters. We stress, however, 
that the "value" of that relief should be set by the broadcaster choosing the option, as the offset value 
of any regulatory relief would vary from broadcaster to broadcaster. 

The Flonorable Cliff Stearns 

1. Can you speak to why it is important that the FCC have the authority to conduct one incentive 
auction in the broadcast spectrum? What is the harm in allowing the Commission open-ended 
auction authority? 

ANSWER: 

First, an incentive auction and subsequent repacking will create substantial disruption for TV viewers. 
Even if the repacking is done correctly, NAB studies show that as many as 1,100 full power television 
stations would need to move channels to accommodate a reduction of the broadcast band as 
recommended in the National Broadband Plan. Because those moves could require broadcasters to 
substantially change their facilities, some local stations could be forced to go dark for weeks or even 
months during any relocation. Unlike during the DTV Transition, broadcasters will not have the luxury of 
a second channel during this relocation. Furthermore, broadcasters will have to engage in another 
consumer education campaign to alert viewers that many stations will be moving channels and viewers 
will need to re-scan for those stations after the relocation and perhaps purchase a new over-the-air 
antenna. 

Second, an incentive auction, or more accurately the threat of multiple incentive auctions, creates 
uncertainty in the marketplace; and uncertainty stifles investment. This can happen on a number of 
levels. At the most basic level, potential buyers of broadcast stations may be reluctant to invest millions 
of dollars in a station if they lack confidence on return of their investment. While the possibility of an 
incentive auction could attract investors, there remain too many variables, both at the legislative stage 
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and the regulatory stage, which could limit how much broadcast stations might receive in an incentive 
auction. More importantly, however, is the investment impact the threat of multiple incentive auctions 
will have on the many broadcasters that elect to stay on the air and serve their communities. The threat 
of an incentive auction means the threat of lost spectrum, the threat of a diminished service and the 
threat of fewer overall viewers. Collectively, these threats will affect how investors view the industry as 
a whole. The promise of Mobile DTV is a perfect example. To develop Mobile DTV, broadcasters need 
spectrum. And technology companies that will develop Mobile DTV technology want certainty that the 
spectrum their products require will not be taken away. No rational investor will Invest billions of dollars 
in a technology whose necessary resource could be substantially reduced multiple times within S-10 
years. 

2. Can you explain what it means to replicate a broadcast station's "service area"? Is that simply 
protecting the population that the station serves, or is it something more? 

ANSWER: 

Broadcasters are simply asking to be able to continue to serve their current viewers and audience. Our 
viewers are entitled to receive the same digital services, such as high definition TV and multicasting, 
they are currently receiving today in the event of relocation. They should not lose the services they 
currently receive as the result of the Commission redefining or changing broadcasters' service area or 
forcing broadcasters to share their channel bandwidth. Moreover, they should not be required to 
purchase new antennas such as would be necessary if a broadcaster is forced to relocate from a UHF 
channel to a high VHF channel (TV channels 7 to 13) or from high VHF channel to a low VHF channel (TV 
channels 2 to 6). Replicating their stations' service areas is the only avenue broadcasters' have to ensure 
that their current viewers are not disfranchised in this process. We also believe that viewers should be 
entitled to receive the new and innovative digital services, such as Mobile DTV, that are being 
implemented by broadcasters' today and in the near future. Reallocation from UHF to VHF would impair 
current and future Mobile DTV services, 

3. Many of the issues broadcasters support in the draft before us today (like signal protections 
and channel relocation) seem to be issues that could be left to the Federal Communications 
Commission to resolve. Why should this Committee build those protections into this 
legislation? 

ANSWER: 

Incentive auctions and repacking will have a substantial impact on TV viewers, your constituents. It 
represents a major shift in American telecommunications policy. For that reason. Congress will and 
should play an important role in how it is implemented. The provisions of the bill we support ensure that 
TV viewers are protected. The bill would still provide the FCC, as the expert agency, with the flexibility it 
needs to conduct successful incentive auctions without major limitations. But it is imperative that 
Congress provide specific direction in regards to the repacking of the broadcast spectrum to make it 
clear that the interests of your constituent TV viewers are paramount and must be a significant part of 
the policy choices that guide FCC decisions. We believe the provisions that we support provide that 
necessary guidance. 
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Subcommittee on Communications and Technology 
Legislative hearing to Address Spectrum and Public Safety Issues 

July 15, 2011 
Additional Questions for the Record 
Response of Michael Calabrese, New America Foundation 


The Honorable Bob Latta 


1. You say in your testimony that unlicensed bands should not be subject to auction. 
However, is it equitable for licensed providers to pay huge sums to clear the 
broadcasters or other users from their bands, only to have some portion of those 
bands then turned over for unlicensed use by providers who have no financial “skin 
in the game”? 

Under the incentive auction methodology proposed in the Majority’s Discussion Draft, the 
“Forward Auction” [Section 103(c)] of available spectrum to new licensees and the “Reverse 
Auction" [Section 103(a)] to “determine the amount of compensation that each broadcast 
television licensee would accept in return for relinquishing some or all of its spectrum usage 
rights” are completely independent stages of the process. Like any pa.st spectrum auction, the 
bids for licenses put up for auction will determine how much the new licensees pay - and this is 
completely independent of the Commission’s decision to select which reverse auction bids by 
broadcasters will be accepted for payment from government revenue. In other words, the 
wireless carriers will bid on and pay only for the spectrum they acquire, like any other auction. 
However, unlike some other auctions, the winning bidders will not need to compensate the 
incumbent licensees for either their spectrum or for involuntary relocation costs, since the 
government is paying this cost from the overall pot of auction revenue that would otherwise all 
flow to the Treasury. 

This is a reversal of the position that Congress took in June 2002, when it passed legislation 
(signed by President Bush) that canceled the initial 700 MHz auctions (channels between 60 and 
69) because the FCC had adopted an incentive auction mechanism that would have channeled as 
much as two-thirds of the total auction revenue (an estimated $10 billion at that time) from the 
Treasury into a “broadcaster clearing fund’’ to be divided among the stations that agreed to turn 
off their analog signal early and relocate their digital allotment below channel 51.' 

With respect to unlicensed spectrum, the bidders in the Forward Auction will not pay any 
additional amount to compensate broadcasters who give up spectrum, or who are relocated off 
spectrum, that is reallocated for unlicensed use (as a replacement for unlicensed spectrum that is 
auctioned or reassigned to broadcasters as part of the repack). As noted in the question just 
below posed by Rep. Eshoo, the bipartisan bill (S. 91 1) reported out of the Senate Commerce 
Committee has language that clarifies that the Commission can use a small portion of the pool of 
auction revenue to compensate a broadcaster for relocation costs for the purpose of ensuring that 
one or more TV white space channels remain available in a market. If this expense occurs, it will 


^ See, e.g., Michael Calabrese, "The Great Airwaves Robbery: The FCC's Decision on Channels 60 - 69 Could 
Transfer $10 Billion from Taxpayers to Broadcasters," New America Foundation, Issue Brief, Spectrum Series M2 
(November 2001). 
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likely be in a handful of the most congested metro markets where unlicensed access to TV band 
spectrum could be squeezed out entirely, thereby destroying the scope and scale of national 
markets for “Super WiFi” chips, devices, applications and services. While this cost may reduce 
to some degree the net auction proceeds that flow to the Treasury, this is always the case with 
unlicensed spectrum. For example, the decision not to auction the currently unlicensed 83,5 
MHz at 2,4 GHz - once referred to as the “junk bands” but now as the WiFi band - is a net 
short-term cost to the Treasury, but a huge boon to the economy and to innovation, competition 
and the quality of life of most homes, businesses and nonprofits that network wirelessly over 
WiFi. 

Finally, with respect to “skin in the game,” as I suggested in my testimony, ail firms and 
households are likely beneficiaries of unregulated spectrum access on TV white space. The chip 
and device makers, as well as application developers and Internet companies, do not sell wireless 
Internet access-it’s neither their business nor expertise. They are only indirect beneficiaries, like 
trucking companies with respect to interstate highways - or shipping companies with respect to 
open access to oceans and waterways. Among the “providers” (ISPs) that use unlicensed 
spectrum as a direct alternative to licensed spectrum, the most notable are the roughly 2,000 
WISPs that deliver fixed broadband access to rural, remote and small town areas across the 
country that mostly lack any wired broadband coverage. These mostly very small businesses 
cannot afford to purchase mother-may-l licenses from the FCC and sprung up on unlicensed 
bands - like so many other innovations - because it was a free and largely unregulated public 
resource. 

Aside from WISPs, by far the largest single user of unlicensed spectrum at present is AT&T 
Wireless, which has established more than 24,000 free wireless hotspots, as well as growing 
number of wide area “hot zones,” to offload customer data over WiFi onto local wired networks, 
thereby relieving congestion and improving the overall quality of service of its licensed service. 
Because of exploding mobile data demand, the ability to efficiently re-use unlicensed spectrum 
many times over without the need for centralized infrastructure will prove to be a great benefit to 
the carriers who pay for exclusive-use licenses, as well as to virtually every other business and 
household who can access this public resource without paying a middleman. 


The Honorable Anna G. Eshoo 


1. How would the TV white spaces be impacted by the repacking process proposal 
in the Majority’s discussion draft? 

The Majority’s Discussion Draft is very much focused on protecting local broadcasters and 
auctioning licenses to wireless carriers. However, another critical public interest in the TV bands 
needs to be safeguarded as well: unlicensed use of TV White Space channels. If the Commission 
undertakes a very aggressive repacking of the TV band - and involuntarily relocates stations 
from the upper UHF channels to the more limited number of available station slots below 
Channel 37 - a number of the largest, most congested metro markets (such as New York, L.A. 
and San Francisco) could be left without a single TV white space channel for mobile use. This 
could occur even when there are vacant TV channels available in a market below Channel 21, 
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since under the rules mobile unlicensed devices (so-called personal/portabie devices) are only 
permitted to operate above channel 20. 

There is no question that an incentive auction and band repacking process that does not permit 
the FCC to maintain unlicensed channels in each of the nation’s 210 local media markets would 
squander the very substantial investments being made in “Super WiFi” technologies and 
America’s lead in both unlicensed and dynamic spectrum technologies. It is not sufficient to 
maintain unlicensed access to ’white space’ in only rural markets, since without the scope and 
scale of national markets the co.sts will be far higher and the degree of innovation much lower. 

With this in mind, 1 am concerned that the Discussion Draft does not include language, such as 
the language in the bipartisan Senate bill (S. 91 1), that instructs the Commission to make every 
effort to repack the band so that unlicensed channels remain in every market and thus 
nationwide. We believe that the ultimate House bill should Include clarifying language along the 
lines of the “Unlicensed Spectrum” provision in S. 91 1 , which states: “A portion of the proceeds 
from the competitive bidding of the frequency bands identified in the prior sentence may, if 
consistent with the public interest, be disbursed to other licensees, for the purpose of ensuring 
that unlicensed spectrum remains available in these frequency bands, nationwide, and in each 
local market,” In practice, this provision clarifies that the Commission can use a small portion of 
auction proceeds to compensate a broadcast station for relocating in order to ensure that one or 
more TV white space channels remain available in a market. For example, if the channels above 
Channel 37 are cleared for auction, and if relocating broadcast station licensees would eliminate 
the remaining white space for mobile broadband devices between channels 21 and 36 in a 
congested metro market, this provision could allow the FCC to optimize the repack by 
compensating a licensee to move to a channel below 21, thereby preserving an unlicensed 
channel in the frequency range permissible for mobile broadband. 


The Honorable Henry Waxman 

1. Please respond to Mr. Gutman-McCabe’s preference, as expressed in his written 
testimony, that Congress reallocates the identified bands below 3 GHz for exclusive 
commercial use. 

In his testimony, CTIA’s Chris Gutman-McCabc’s preference is stated in the context of raising 
the concern that Section 101(c) of the Majority’s Discussion Draft “gives NTIA considerable 
discretion to promote spectrum sharing rather than spectrum clearing” and “creates disincentive 
for NTIA to clear two key bands - 1670-1710 MHZ and 1780-1800 MHz - for commercial use.” 
The paradox is that while the vast majority of spectrum assigned for federal use lies fallow in 
most locations and at most times - leaving tremendous communications capacity unused - most 
of the federal systems cannot be moved or replaced in the near future. The reality is that there are 
very few federal bands that can be cleared completely, or within a five-to-ten-year time frame, 
for the purpose of auctioning the spectrum for exclusive commercial use. 

Despite the abundance of unused spectrum capacity, there is a looming limit to the number of 
frequency bands below 3 GHz that can be reallocated, by auction or otherwise, to exclusively 
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licensed use. As a result, while the traditional carrier business model will demand more and 
more exclusive-use spectrum in the short-run to meet surging mobile data demand, it should be 
equally clear that this model is not sustainable longer term. The Public Interest Spectrum 
Coalition believes that it is not only impractical, but also ultimately anti-consumer, to attempt to 
meet the growing demand for mobile data consumption solely through traditional reallocations of 
exclusively licensed spectrum by auction. Advancing the public interest in promoting pervasive 
connectivity, innovation, and consumer welfare suggests that the Commission also should lay the 
groundwork for complementary spectrum access models that focus on enabling shared, dynamic 
access to unused and underutilized bands. For example, both consumer welfare and spectrum 
efficiency would be enhanced by cognitive and cooperative devices that enable hybrid networks, 
which carry most mobile data short distances, at low power, over unlicensed or other shared 
spectrum and through consumer-provisioned backhaul. 

Opening unused or underutilized spectrum capacity for shared/commercial access ultimately 
must be addressed on a band-by-band basis - although even this approach can prioritize certain 
categories of spectrum where the approach seems most promising and logical. As the National 
Broadband Plan recommended, the most immediate category of spectrum that should be made 
accessible is FCC-held spectrum. Another immediate focus for this effort, in collaboration with 
NTIA, should be the identification and analysis of federal bands that NTIA has determined 
cannot be cleared for reallocation by auction, but which could under certain stringent conditions 
(e.g., exclusion zones, low power limits) be opened for shared access by the private sector. A 
third category that the Commission should address in a future NPRM is “white space" on 
licensed bands that have not been built out in substantial portions of the country. Opportunistic 
access using a geo-location database addresses the vexing problem of valuable licenses that are 
not built out, particularly in rural areas, by moving to a “use it or share if’ condition (rather than 
a more draconian and rarely enforced “use it or lose if rule). 


2 . The Republican draft includes a provision that allows television broadcasters to 
obtain regulatory relief in lieu of reimbursement for relocation costs. Do you have 
any concerns about the language of that provision? 

The “Regulatory Relief provision in the Majority’s Discussion Draft is strangely reminiscent of 
the indulgences that the pre-Reformation Catholic clergy sold at their discretion to well-off 
sinners. The provision literally states (at pp. 18-19) that “[i]n lieu of reimbursement for 
relocation costs’’ television station licensees may be granted, at the Commission sole discretion, 
a “waiver or modification ... of any provision of law administered by the Commission, or any 
regulation of the Commission promulgated under any such provision.” The provision would set 
a disturbing precedent of putting the law up for sale - and giving a federal regulatory agency 
untrammeled discretion to decide which companies could be exempted from the laws and rules 
that others must obey, as well as how much they will pay for that privilege. While it’s 
conceivable that Congress could identify some particular statutory provision or FCC rule that 
could be waived or modified in lieu of reimbursement for broadcaster relocation costs, granting 
the Commission blank check discretion to waive or modify “any provision of law” or “any 
regulation” is without precedent and dangerously overbroad. 
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3. You stated in your testimony that an auction model for unlicensed as required 
under Sec. 104 of the Republican draft will likely inject uncertainty into the auction 
process and undoubtedly lower the score that CBO would put on what would be 
unpredictably contingent auctions. Please elaborate. 

I stated that auctioning “unlicensed” spectrum - such as the Wi-Fi band (at 2.4 GHz) or the new 
Super Wi-Fi spectrum (TV White Spaces) - is impractical as a revenue raiser and could even 
reduce the net revenue from auctions for exclusive licenses. 

The principal reason that the auction mechanism required under Section 104 of the Majority’s 
Discussion Draft could reduce overall spectrum auction revenues is because it would create 
enormous uncertainty about whether a band of frequencies will end up a geographic patch quilt 
of licensed and unlicensed, subject to different technical rules and with no ability to later create a 
nationwide or possibly even a regional service. Auctions have never offered a nationwide 
license, but rather licenses that correspond to local economic areas or, at the largest, multi-state 
regional areas. The auction proposed in Section 104 could lead to the same frequency bands 
being exclusively licensed for high-power use in some areas of the country, and open for 
unlicensed, non-exclusive use at low power levels in other parts of the country. Smaller 
geographic licenses help rural areas and promote competition - but since some local areas will 
end up licensed and some unlicensed, these frequency bands could never again be aggregated 
nationwide or possibly even regionally. 

Both licensed and unlicensed bands have greater value to potential bidders when economies of 
scale for devices and services are likely because uses arc harmonized not only domestically but 
often internationally as well. As CTlA’s Chris Outtman-McCabe stated in his testimony with 
respect to the value of global harmonization of the 1755-1780 MHz. the usie of common 
technologies across a band “would reduce the uncertainty associated with creating devices and 
software for use in those bands, with the likely effect that such a pairing would be highly valued 
by bidders.” 

From a CBO perspective, auction revenue would also become more difficult to project because 
Section 104, as written, gives the FCC the discretion to decide whether to make unlicensed an 
option for any particular auction (or set of bands within an auction). Although I believe that the 
‘free rider’ and ‘collective action’ problems outlined in my testimony make it unlikely that 
potential bidders for unlicensed will ever prevail in such an auction, the uncertainties noted just 
above should require CBO to apply a discount factor to what might otherwise be a more 
traditional auction for exclusively-licensed spectrum under definite and consistent service rules. 


4. Please briefly discuss the current progress into the research and development of 
white space devices. When are you expecting the FCC to begin its device 
certification process for these new devices? When do you expect these devices to be 
available in the marketplace? 
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The FCC has now approved ten companies (adding Microsoft just this month) to administer 
competing geolocation database solutions for managing unlicensed access to unused TV band 
channels without interference to broadcasting. These companies obviously anticipate a mass 
market - both here at home and worldwide - as the unprecedented TV Bands Database tool 
becomes accepted in the U.S, and around the world to manage band sharing, both unlicensed as 
well as for secondary market leasing. The Wi-Fi Alliance is projecting that mobile device 
certification will begin no later than 2013. The companies affiliated with the Wireless Innovation 
Alliance have reported the following progress on the ecosystem of both fixed and mobile 
broadband standards, chips and devices: 

Standards Work: - Timing Varied, but Generally Settled by Mid 2012 

• 802. 1 1 af standard modifying Wi-Fi standards to enable low-power (personal/portable) 
white space device access. This should be done by the second calendar quarter of 2012. 
802,1 laf will likely be the most widely adopted white spaces standard. 

• 802. 16 standard enabling WiMax use of the TV white spaces. This could be for higher 
power white spaces connectivity. This standard was published in 2010. 

• 802.19 standard is focused on enabling the coexistence of different technologies (like Wi- 
Max and Wi-Fi) using white spaces in a particular geographical area. This is expected to 
be finalized this year. 

• 802.22 standard has just been finalized and published. It is focused on support higher- 
power fixed TV white spaces devices for wide area networks, but using sensing 
technology. 

Chip Work: It is expected that chips for consumer devices will be available by mid-2012. 

Device Certification: Could begin as early as Q4 of 201 1. 

• FCC device certification process will begin as soon as TV white space databases are 
authorized - possibly fourth calendar quarter of 201 1 , 

• WiFi Alliance is projecting that a white .spaces device certification program will be in 
placeby YE2012. 

Devices in Marketplace — Year End 2012 

• “White-Fi” devices leveraging the Wi-Fi (802.1 laO standard expected to enter the 
marketplace by the end of 2012 

• Devices leveraging non-White-Fi standards will also begin to enter the marketplace by 
the end of 2012 

• Other white spaces devices - most likely fixed, higher-power devices focused on 
delivering last mile connectivity and using proprietary technologies - will begin hitting 
the market by the end of 201 1 or early 2012. Prototypes devices are already being used 
in trials (manufacturers include Adaptrum, Airspan, K.TS, Lyrtech, NeuI, etc.). 

5. Some opponents of setting aside unlicensed spectrum have stated that they support 

making more unlicensed spectrum available generally, just not in the broadcast band. 

Please respond to this argument. 
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The U.S. economy and society will benefit most from a balanced and complementary mix of 
licensed and unlicensed - along with access to both in frequency ranges with diverse propagation 
characteristics. The TV white spaces represent the last opportunity to obtain unlicensed 
spectrum below 1 GHz and w'ithout it many user scenarios will not emerge for the foreseeable 
future. While additional unlicensed access to frequencies above 3.7 GHz (such as in the 5 GHz 
band) could offer wider channels for fixed, short-distance applications such as video streaming, 
the propagation characteristics of TV white space spectrum is useful for entirely different 
purposes, including mobile networking and lower-cost rural broadband coverage. 

Unlicensed spectrum below 1 GHz will be particularly important to rural and remote broadband 
coverage and affordability. For example, roughly 2,000 WISPs, as well as hundreds of Rural 
Local Exchange Carriers (RLECs), rely primarily on unlicensed spectrum to extend Internet 
connectivity to unserved and underserved areas. WISPA has long advocated access to the TV 
White Space because the unique propagation qualities allow it to cover far larger rural areas at 
lower cost. Today WISPs use increasingly crowded unlicensed spectrum at 2.4 GHz for last-mile 
connections and unlicensed at 5 GHz for backhaul. However, unlike spectrum at 2.4 GHz, the 
lower-frequency unlicensed spectrum below I GHz can cover far larger areas for the same 
capital cost (at least four to five times as much area) and can also penetrate foliage and walls, as 
well as bend around hills, in ways that spectrum above 2 GHz cannot. 

Similarly, since unlicensed spectrum use is limited to very low power levels, TV white space 
will permit mobile, peer-to-peer, and machine-to-machine connectivity and innovation that 
would be far less robust and economic at higher frequencies that do not penetrate obstacles 
and/or cover larger areas at low power. For example, sensing networks in remote areas - or 
throughout a complex of buildings - could be more economical and reliable with an option to 
freely access unlicensed frequencies below I GHz. Moreover, as my testimony described, 
unlicensed spectrum is becoming increasingly complementary to licensed broadband services, 
particularly as a means of getting higher rates of throughput and offloading data from congested 
carrier networks. The leading carriers (particularly Verizon and AT&T) are building their LTE 
networks out on 700 MHz spectrum, which enjoys the superior TV band propagation 
characteristics described Just above. An allocation of unlicensed spectrum is better able to be 
complementary and efficiently provide data offload and spectrum re-use if it has similar 
propagation characteristics. 

6. Section 104 of the Republican discu.ssion draft allows entities to aggregate their 
bids for unlicensed use of a spectrum band until such bids exceed the highest 
licensed bid for such use. How might users of unlicensed spectrum coordinate to 
aggregate their bids in order to outbid carriers interested in a licensed model? 

Section 104 of the Discussion Draft is modeled on a 2008 paper by three FCC economists who 
hypothesized a new type of “clock auction” where both carriers and a broad range of other 
companies would bid. with the high bids determining how much spectrum in the auction would 
be licensed or unlicensed. The FCC economists identified several potentially fatal problems with 
the implementation of this approach, one of which is what I called the “collective action” 
problem of aggregating bids among a sufficient number of the millions of businesses, households 
and nonprofit institutions that freely access unlicensed spectrum. 1 believe that incumbent 
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carriers would always outbid even large firms and institutions that use unlicensed, unless their 
bids could be aggregated. Potential bidders include thousands of high-tech companies, tens of 
thousands of other firms (hotel and retail chains) and non-profits (schools and hospitals), as well 
as tens of millions of employers and households whose bids should be aggregated since they 
profit from unregulated access. Who would do this (the FCC?) and how? 

Most unlicensed operators, such as the nation’s more than 2,000 small business WISPs, will be 
unable to raise the capital to bid on shared, non-exclusive use. And even large high-tech firms 
that benefit indirectly from consumers’ unlicensed use of the airwaves (on devices such as 
iPhones and iPads) have stated in FCC filings and letters to Congress that they are not network 
operators and have no intention of bidding to purchase unlicensed spectrum, particularly not if 
they would be subsidizing other current and future competitors (this is the separate “free rider” 
problem that afflicts the proposed auction mechanism in Section 1 04). 

The Draft also leaves critical implementation issues unanswered. Must bids be proportionate to 
future use? Will be FCC register, convene and coordinate what could be thousands of bidders 
with extremely diverse use cases in mind? If not, who will? There will also be companies that 
decide to deliver products and services years after the allocation and that would not participate in 
the auction, 

7. In his testimony, Mr. Guttman-McCabe expressed CTIA’s support for Section 
105 of the Republican discussion draft, citing the 700 MHz C Block auction as 
evidence that the “imposition of regulatory encumbrances reduces competition at 
auction and the revenue derived from auction.” Do you agree? 

The proceeds from the 700 MHz C Block licenses (all acquired by Verizon Wireless) were lower 
on average primarily for reasons of auction design that had nothing to do with the condition 
imposing basic Carterfone consumer protections on the licensee. Before explaining why, it’s 
important to note that a whole variety of regulatory conditions that serve the overall public 
interest could indeed reduce the price that certain companies are willing to pay at auction for 
spectrum. For example, build-out requirements that ensure the spectrum is not warehoused and 
that at least some rural and small town areas receive service are public interest obligations that 
reduce the option value of the license to carriers who would assuredly prefer no requirements at 
all. Similarly, the relative size of the license areas auctioned can reduce total auction revenue 
even as they serve public interest purposes to promote competition, to facilitate service by rural 
and regional carriers in underserved areas, or to spur deployment of a new technology such as 
LTE, Both the auction design rules and the service requirements on licenses require a careful 
balancing of policy objectives, only one of which is net proceeds to the Treasury, in fact. 
Congress had the wisdom to state explicitly in Section 309(j) of the Communications Act of 
1 996 that the Commission must set auction policy to serve the overall public interest - and not to 
maximize one-off auction revenue. 

With respect to the C Block auction, critics of the consumer protection conditions the FCC 
imposed on the 22 MHz C Block ~ which requires the winning bidder to allow subscribers to 
attach any device, run any application and access any content on the Internet that does not harm 
the network - argue that government revenues could have been higher. The Phoenix Center 
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published a study attributing the lower average revenue received for C Block licenses purchased 
by Verizon nationwide to these Wireless Carterfone service rules. CTIA and other industry 
advocates pointed to this to support their views that auction policies that promote consumer 
protection and competition sacrifice auction revenue. In reality, a combination of factors unique 
to the C Block auction would likely have led to lower average winning bids even in the absence 
of the Carterfone consumer protection conditions. New America Foundation commissioned a 
study by economist Gregory Rose that demonstrates that the Wireless Carterfone conditions 
were just one of four key differences between the C Block licenses and others in the 700 MHz 
auction.' The following summary is adapted directly from the 2008 Rose paper: 

Among those key factors was the enormous geographic size of the licenses in the C Block, which 
made the licenses a good fit for only a small subset of bidders in the auction (principally Verizon 
and AT&T). The eight regional licenses in the C Block each covered an area more than 1 50 
times as large as the smaller market licenses in the B Block. As a consequence, the pool of 
potential bidders for C Block was significantly .smaller than for the other blocks, because those 
licenses required very specific business plans. They offered economies of scale only to those 
companies capable of utilizing them (viz., the few national and large regional carriers in the 
auction) and required significantly more resources to achieve deployment (and meet build-out 
requirements) than licenses in the B Block. Exacerbating this was the presence of Google in the 
auction, which bid up to $4.6 billion on the entire C Block nationwide before dropping out. 

Another very substantial reduction in C Block revenue resulted from the unusual combinatorial 
or “package bidding” rules that applied only to the C Block and their interplay with eligibility to 
continue bidding round-by-round on the A,B, and E blocks. Package bidding had the effect of 
rendering certain higher bids ineligible or preventing bidders from renewing lapsed bids in the 
auction. For example, in the Northeast regional license, Verizon was able to win the license in 
Round 29 with a bid of $502.8 million, which was nearly $102 million less than Alltel’s bid of 
$604.6 million. However, because of the intersection of the combinatorial bidding rules with the 
eligibility and activity rules - and the formula by which minimum acceptable bids were 
calculated - Alltel’s bid did not set the minimum acceptable bid and Alltel lacked eligibility to 
reinstate its lapsed bid. A similar situation occurred with the West regional license, where 
Verizon won the license in Round 30 with a bid of $319. 8 million, which was less than half as 
much as an earlier $683.9 million by Bluewater Wireless in Round 6. As before, due to the same 
intersection combinatorial bidding and other rules rules, Bluewater did not have sufficient 
eligibility to reinstate the lapsed bid. 

In addition, more onerous buildout benchmarks exclusive to the C block increased the capital 
costs and risks for potential winning bidders relative to the licenses in the other blocks. The 
paper also statistically tests the impact of Carterfone conditions by utilizing the Phoenix Center’s 
own data and econometric models, further demonstrating that wireless Carterfone service rules 
did not significantly depress C Block prices in the 700 MHz auction. 


^ Dr. Gregory Rose. "The Impact of Wireless Carterfone Conditions on C Block Auction Revenue: Why the Phoenix 
Center is Wrong," New America Foundation, Wireless Future Program Working Paper Series (June 2008). 
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8. Commissioner McDowell of the FCC recently stated that a carve-out for 
unlicensed white spaces spectrum would “add[] a positive and constructive chaos to 
the marketplace.” Do you agree with the Commissioner’s statement that unlicensed 
spectrum, and white spaces in particular, promotes competition. 

Commissioner McDowell - along with former commissioner Meredith Baker and former 
Chairman Michael Powell, who initiated the TV White Space unlicensed rulemaking - has been 
a steadfast champion of the many benefits of unlicensed spectrum in the TV bands below 1 GHz 
and its potential impact for innovation and competition in particular. It is important to keep in 
mind that the expert agency has twice voted 5-0 on a completely bipartisan basis to open the 
unused TV band channels (white spaces) for unlicensed use. 

If the evolution of Wi-Fi on unlicensed spectrum in the 2.4 GHz band is any indication, the 
“Super WiFi” that American high-tech companies are about to launch on the TV white space 
channels below 1 GHz will indeed inject some “positive and constructive chaos into the 
marketplace,” as Commissioner McDowell stated. The ability of start-ups and innovators to 
compete without an expensive, mother-may-I license from the FCC lowers barriers to entry for 
competition and wireless IT integration in a wide variety of industries. Among the many ways 
that increased access to unlicensed spectrum for both firms and consumers will promote 
competition and innovation are the following: 

o Low barriers to entry for innovation and start-ups, from exploding demand for 
WiFi and RFID, to the coming boom in monitoring and other machine-to-machine 
apps. 

o Low transaction costs, particularly for start-ups, innovators & non-profits, 
o Far more devices have been certified to use the 2.4 GHz unlicensed band (20,339 
by one recent count) than in any other band (the FM band is second with 7,275 
devices certified). 

o More than 3,000 Wireless ISPs (WISPs) rely on unlicensed to bring broadband to 
unserved or under-served to some 2 million homes and small businesses in rural 
and small town areas (which is why WISPA supports TV white space), 
o Over 1,500 Rural LECs (RLECs) use unlicensed to connect remote cu,stomers 
o More than 20% of smartphone data traffic is routed over unlicensed spectrum 
(WiFi), an efficient offload Cisco projects will increase to 30% by 2015; this 
could be particularly key to smaller, spectrum constrained carriers in the future, 
o AT&T, for example, has deployed more than 24,000 public ‘hotspots’ - and 
multi-node WiFi ‘hot zones’ - to relieve congestion on its licensed frequencies, 
o Cable companies are partnering to blanket metro areas with WiFi, adding a 
mobile Internet option for their high-speed wireline customers. 


10 



251 


Christopher Guttman-McCabe, CTIA-The Wireless Association® 
Responses to Questions for the Record of the July 15, 2011 Hearing 
before the House Subcommittee on Communications and Technology 

The Honorable Bob latta 


1. How does adding more spectrum into the marketplace spur job creation? And how 
does the timeline of the incentive auction in this bill affect that? 

Bringing additional spectrum to market is critical to spurring what we call the "virtuous cycle" of 
innovation. The availability of spectrum spurs network investment, and the availability of 
increasingly robust networks encourages manufacturers to build devices with enhanced 
capabilities. Increased network and device capabilities stimulate software developers to create 
new applications and content, which is adopted by consumers. As consumers want and expect 
more from their mobile services and devices, the cycle starts over again as wireless providers 
need access to additional spectrum. This "virtuous cycle" encourages innovation and job 
creation, as there are increased demands imposed at each level of the wireless ecosystem: 
provider, infrastructure vendor, device manufacturer, and software developer. This experience 
occurred as we made the transition from 2.5G to 3G service, and it is underway today as the 
industry transitions from 3G to 4G. Congress can help to continue this great American success 
story by moving spectrum into the marketplace as expeditiously as possible. 

With respect to the timing of the incentive auction process contemplated by the Republican 
discussion draft, we believe it is reasonable that the Federal Communications Commission 
could be expected to complete repacking of the broadcast bands and an incentive auction of 
reclaimed spectrum within several years of enactment. Given the well-documented demand for 
additional spectrum, it would be our hope that the Commission would work to accelerate this 
process to the maximum extent possible. 

2. The draft Upton/Walden bill proposes to use auctions to allocate spectrum for 
unlicensed use. Is this proposal workable, given that unlicensed spectrum is presumably 
available to multiple providers on a non-exclusive basis? How would it work? 

Making use of spectrum under a traditional unlicensed model ("public commons") would 
certainly seem to be inconsistent with the basic premise of a spectrum auction, in which some 
clearly defined rights are purchased for the exclusive use of one licensee. However, the concept 
of a "private commons" has been seriously discussed for ten years or more, and in fact, the FCC 
adopted rules in 2004 to facilitate such uses. Unlike the traditional licensed approach, where a 
single party holds and controls the use of the spectrum, a private commons would permit non- 
hierarchical and peer-to-peer communications among users and devices that are not controlled 
by the licensee. Under this approach, a manufacturer or manufacturer consortium would 
acquire the spectrum license at auction in order to facilitate access to the spectrum by users 
that would purchase its devices. Using the auction process to assign spectrum to the company 
or companies that value it the most will allow Congress and the FCC to avoid having to pick 
"winners and losers" by choosing among competing providers or business models. 
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3. Question for Michael Calabrese: You say in your testimony that unlicensed bands 
should not be subject to auction. However, is it equitable for licensed providers to pay huge 
sums to clear the broadcasters or other users from their bands, oniy to have some portion of 
those bands then turned over for unlicensed use by providers who have no financiai "skin In 
the game"? 

4. How would you respond to my question to Mr. Calabrese? 

The Republican discussion draft would not require licensed providers to pay to clear the 
broadcast television band. Rather, as outlined in Section 103 of the discussion draft, expenses 
associated with clearance of the TV band would be paid out of a TV Broadcaster Relocation 
Fund, which would be capitalized from the proceeds of a commercial auction. The primary 
benefit of such a process is that commercial providers can bid knowing that they are bidding on 
unencumbered spectrum, which increases the value of that spectrum as well as the total 
proceeds from the auction. A secondary benefit is that it avoids the problem of having these 
companies pay to clear spectrum that they will not be able to use themselves. 

To the extent that Mr. Calabrese and others wish to have some portion of the bands cleared 
through repacking and the incentive auction process set aside for unlicensed use, we 
understand concerns that those parties may be seeking to partake in the benefits of having the 
broadcast bands cleared without assuming any of the costs associated with clearing those 
bands. These concerns are exacerbated by the view that some of those parties arguing for 
unlicensed use of these bands are expected to use any such unlicensed spectrum to compete 
directly with the licensed auction winners, presumably with a cost advantage conferred (rather 
than earned) because they won't have had to bid for spectrum. 

5. The "Common Carrier" bands of 11, 18, and 23 Gigahertz are a valuable national asset, 
but I've learned that applicants get the licenses for no more than a minimal processing fee. 

Do you think we could find a solution that encourages efficient use of this scarce spectrum 
that better monetizes this space to help reduce the deficit and promote increased efficiency 
in the 11, 18, and 23 GHz bands? 

The 11, 18, and 23 GHz bands are used for fixed microwave systems including backhaul systems 
used to connect cell sites to a mobile communications network. These types of systems are 
especially important in rural areas where fiber-based communications facilities are not 
available. Licenses for fixed microwave bands do not confer on the licensees broad rights for 
use of the spectrum, as with other wireless licenses. Rather, the spectrum is limited to 
communications between two discrete points, which is why it is licensed on a site-by-site basis. 
Moreover, fixed microwave spectrum is shared among multiple licensees, even within a given 
geographic area. This means that its value is significantly less than that of spectrum used for 
commercial mobile use. Importantly, this shared licensing model for fixed microwave spectrum 
is important to ensure that the spectrum is used efficiently and available for use by any 
companies needing backhaul. The application of a nominal processing fee, as opposed to 
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auctioning the spectrum, is appropriate for such licensing arrangements. While increasing the 
amount of such a fee could help reduce the national deficit, it would also increase the cost of 
providing broadband services, making it even more challenging to provide broadband services 
in rural areas. 

The Honorable Cliff Stearns 


1. Under the draft bill, the auction of 1755 to 1780 megahertz and other designated 
bands could be deferred for as long as 10 years. Shouldn't some of those auctions - 
particularly the 1755 to 1780 pairing with the AWS-3 block - be accelerated so that there is a 
steady stream of new spectrum coming online? 

Absolutely. As indicated in my written testimony, CTIA believes that it is important to take all 
possible steps to bring high-quality spectrum to market as quickly as possible. The wireless 
industry is experiencing significant growth, and more spectrum will be needed to support that 
growth within the next five years. The 1755-1780 MHz band, paired with 2155-2180 MHz (AWS- 
3), is among the wireless industry's top priorities. Both bands are well suited for mobile 
broadband use, harmonized with other spectrum uses around the world, and immediately 
adjacent to spectrum already being deployed for broadband use in the U.S. If made available 
for commercial use, they could be implemented more quickly and with greater benefit to U.S. 
consumers than any other government band being considered for reallocation. CTIA urges 
Congress to take action to ensure that the 1755-1780 MHz band is reallocated for commercial 
use, paired with the AWS-3 spectrum, and auctioned within the next five years. 

2. The Waxman-Eshoo draft delays the auction of the 1755-1780 MHz band until 2018 - 
and because it inciudes different deadlines for the auctions of that band and the 2155-2810 
band, it may preclude it from being auctioned on a paired basis with the AWS-3 band. Would 
the value of both of these bands be enhanced if they were auctioned on a paired basis? 

Yes. An April 2011 paper by Coleman Bazelon at the Brattle Group evaluated the potential 
valuations associated with the AWS-3 spectrum. Of all the possible options Bazelon evaluated, 
the pairing of 1755-1780 MHz with the AWS-3 band had the greatest potential valuation. I have 
attached a copy of Bazeion's paper to my answers and request that it be made part of the 
hearing record. 

The Honorable Anna Eshoo 


1. How do we make sure that public safety not only has access to a wide range of 
broadband-enabled devices but that these devices do not cost thousands of dollars each? 
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The use of commercial technologies by the public safety community and the formation of 
public-private partnerships will go a long way to ensure that first responders benefit from the 
innovation and competitive pricing structure that is the hallmark of the wireless industry. 

These benefits will extend to public safety devices even if they operate on their own dedicated 
spectrum. Importantly, many public safety devices will not look the same (or cost the same) as 
commercial devices because they will need to meet some specialized requirements unique to 
public safety. While these devices may be significantly more affordable than public safety 
radios of the past, they should not be expected to match the prices of commercial devices that 
are produced for the mass market. 

The Honorable Henry Waxman 


1. During the hearing, you agreed with Chairman Walden that the Republican draft 
would increase revenue by prohibiting the FCCfrom imposing a condition on winning bidders 
that would limit the ability to manage their networks. However, Section 105 of the draft has 
four distinct prohibitions on the FCC: (1) a prohibition on restricting network management 
practices, (2) a prohibition on imposing a wholesale requirement, (3) a prohibition on 
restricting bidder eligibility through spectrum caps, and (4) a catch-all provision. Could you 
please clarify whether you support all of these provisions? 

Traditionally, CTIA has opposed the imposition of restrictions on licenses offered at auction. 

Regarding the specific provisions included in the Republican draft, CTIA believes the first two 
elements and the fourth element - preventing the imposition of restrictions on network 
management practices or wholesale requirements and the "catch-all" provision - have merit. 
While we believe that network management restrictions and wholesale mandates are 
unnecessary and inappropriate in all cases, the proper way for a member of the FCC who seeks 
to impose such rules is by broadly applicable rulemaking rather than by conditioning a license 
made available at auction. "One-off" policymaking of this sort distorts the marketplace; if a 
restriction cannot be justified on a broadly applicable basis, it probably should not be imposed 
at all. 

With respect to the third proposed restriction, there is some divergence of views among CTIA's 
members with some members believe that eligibility restrictions are necessary to promote 
competition and other members viewing eligibility restrictions as inimical to enhancing scale 
economies in the wireless market. CTIA believes that if the objective is to ensure that there are 
multiple winners, and thus competitors, in each geographic region, the best way to achieve this 
objective is not through the imposition of restrictions but rather by bringing a multitude of 
fungible licenses to market simultaneously so that every company in a market that wishes to 
participate in an auction has an opportunity to win licenses. 
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2. In your response to Chairman Walden, you appeared to indicate that CTIA's support 
for Section 105 is premised on maximizing the revenue generated at auction. Indeed, all four 
provisions of Section 105, as outlined above, are designed to eliminate possible 
encumbrances on licensees that some have argued would tend to reduce revenue. If you do 
not support all of these provisions, please explain why not. 

I believe the question posed to me at the hearing focused on whether reducing risk through the 
imposition of certain limitations on the FCC's discretion would have a positive or negative 
impact on revenues at auction. Certainly, the data from recent auctions demonstrates that 
encumbrances depress both competition and revenue. The heavily conditioned 700 MHz “C 
block" saw fewer bids and sold for far less per MHz/POP than the unencumbered, but smaller 
700 MHz "B block." Thus the most recent empirical data supports the notion that 
unencumbered auctions produce greater revenues. Additionally, the economic literature 
suggests that the imposition of regulatory mandates will reduce the expected profitability of 
any firm operating under those mandates, which in turn results in less investment by that firm. 
This theory, in concept at least, seems to be supported by the President, as he has issued two 
recent Executive Orders calling on Federal agencies to reduce regulation in order to spur 
investment and job creation. As Congress seeks to reduce the deficit and spark economic 
growth, it would seem that measures that reduce revenue and retard investment and job 
creation should be avoided whenever possible. 

3. How much revenue do you think auctioning 195 megahertz (MHz) of spectrum in the 5 
gigahertz (GHz) band, as identified by the Republican discussion draft, could generate? 

Because CTIA has no experience with auctions in the 5 GHz range, I would hesitate to suggest 
how much revenue an auction in that space might generate. However, as I indicated in 
response to a question at the hearing, the 5 GHz band lies well outside the "sweet spot" for 
mobile services. For this reason, I do not believe that an auction of spectrum in the 5 GHz range 
should be expected to generate the sort of valuations we have seen in recent auctions of 
spectrum below 2 GHz. 

4. Ms. Matsui has introduced the Spectrum for Innovation Act that would open up the 5 
GHz bands for unlicensed indoor use. Identical language is included in the Waxman-Eshoo 
discussion draft circulated prior to the hearing. Do you have a position on that provision? 

As noted in the answer to question 3, CTIA does not at this time see the 5 GHz band as being 
useful for mobile broadband service offerings. For that reason, it may be that the highest and 
best use of that band is to offer wireless backhaul or functionality (such as Wi-Fi) that enables 
users to extend the reach of their wired broadband connections and perhaps off-load their 
wireless service. 
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5. Does CTIA have a position on Section 104 of the Republican discussion draft? 

It has not been a focus for CTIA, as we have argued consistently that the immediate priority 
should be to focus on identifying and bringing to market a significant amount of spectrum to be 
used for licensed wireless services. Recognizing, however, that some parties wish to have 
additional spectrum made available for unlicensed use. Section 104 provides a new and 
potentially interesting approach to doing so. To the extent that there are mutually exclusive 
visions for deploying licensed and unlicensed services in the same bands, a default to the 
auction process may allow Congress and the FCC to avoid having to pick "winners and losers" by 
choosing among competing providers or business models. 

6. Mr, Calabrese argued in his testimony that auctioning unlicensed ignores the biggest 
beneficiaries of unlicensed: the wireless carriers that are increasingly relying on Wi-Fi systems 
to meet their spectrum demand. Do you agree? 

While I genuinely doubt that Mr. Calabrese expressed the concern out of a desire to look out of 
the interests of wireless carriers, yes, wireless carriers are increasingly using Wi-Fi to off-load 
traffic. In our view, however, the key question is not whether unlicensed spectrum is helpful, 
but rather where it should be located and when it should be allocated. It is CTlA’s strong 
preference that the initial bands below 3 GHz be used for licensed service. 

7. Would your members be concerned that the new unlicensed model proposed by 
Section 104 of the Republican draft could introduce complexities and uncertainties into the 
spectrum auction process? How might this affect auction proceeds? 

While any change in auction policy has the potential to introduce new complexities into the 
process, 1 am confident that the FCC can design an auction to accommodate a change of this 
nature if that is what Congress dictates. With respect to proceeds that might be generated by 
such an auction process, any result would depend on the bands auctioned and the auction and 
service rules applied. All things being equal, it would seem that the more interest there is in a 
particular band, irrespective of what business model might be employed post-auction, the 
higher the revenue generation potential associated with such an auction. 

8. Section 101(c) of the discussion draft allows federal users to remain in the bands 
identified for auction if NTIA determines that federal use of such spectrum "is necessary to 
the critical communications related to the mission of the federal entity." You stated in your 
testimony that to the extent this language gives NTIA "considerable discretion to promote 
spectrum sharing rather than spectrum clearing" and it "creates disincentives" to clear the 
federal bands identified by the legislation for commercial use. Please explain how the 
language gives the NTIA too much discretion? Do you have any suggestions as to how the 
language might be improved? 


6 



257 


Christopher Guttman-McCabe, CTIA-The Wireless Association® 

Responses to Questions for the Record of the July 15, 2011 Hearing 
before the House Subcommittee on Communications and Technology 

Section 101(c)(1)(B) of the Republican discussion draft includes provisions that allow Federal 
and non-Federal users to jointly use the spectrum where such uses can be “coordinated by 
means of a database," However, the terms of such coordination are not included in the draft 
language, and are presumably left to NTIA to determine. Importantly, many of the current 
Federal uses of the spectrum would not be compatible with commercial mobile services. 
Consequently, if the proposed coordination database is simply used to protect Federal uses and 
to identify those areas that are excluded from commercial availability, then such a provision will 
act as an incentive for Federal users to remain in the band. CTIA believes that any spectrum 
reallocated for commercial use should be cleared of Federal uses to the greatest extent 
possible. Federal uses should only be allowed to remain in the band when there is no potential 
to relocate the Federal entity and where there are reasonable expectations about band sharing, 
e.g., where Federal and commercial uses are compatible or where demand for commercial 
services is expected to be very low. 

9. What do you think about the sharing arrangement between federal and non-federal 
users contemplated in the bili? is sharing through the proposed database appropriate for 
such prime spectrum? 

NTIA's Office of Spectrum Management (OSM) is responsible for managing the Federal 
Government's use of the radio frequency spectrum. As a result, OSM focuses on protecting 
federal spectrum users and ensuring that sufficient spectrum will be available to meet current 
and planned future Federal communications capabilities. 

From NTIA's standpoint, promoting spectrum sharing may be far more convenient for federal 
spectrum users than clearing spectrum for commercial use and relocating federal systems. CTIA 
remains concerned that by promoting sharing, the legislation reduces the likelihood that 
spectrum will be cleared for commercial use. 

10. Has the wireless industry taken a serious look at repurposing this spectrum and the 
suitability of pairing it with the 1670-1710 MHz band as called for in the legislation? 

While 1670-1710 MHz spectrum has excellent propagation characteristics, it is less attractive to 
the wireless industry than a contiguous 40 MHz block of spectrum in the 1755-1850 MHz band 
because it is not internationally harmonized for commercial use. As CTIA has testified, 
international harmonization reduces both 1) potential wireless broadband network 
infrastructure development and deployment costs and 2) the likely timetable for network 
deployment. Both factors reduce risks for potential spectrum auction bidders and increase their 
potential return on investment. 

In examining the 1670-1710 MHz band, pairing options could have a major impact on spectrum 
valuations. The most attractive pairing option for this band option may be a contiguous 40 MHz 
block in the 2020-2110 MHz band. The discussion draft legislation would pair 1670-1710 MHz 
with 2070-2110 MHz. Currently, this Broadcast Auxiliary 5ervice (BAS) spectrum is used 


7 



258 


Christopher Guttman-McCabe, CTIA-The Wireless Association® 

Responses to Questions for the Record of the July 15, 2011 Hearing 
before the House Subcommittee on Communications and Technology 

primarily for remote point-to-point TV and cable relay services. Consistent with CTIA's views on 
the Commercial Spectrum Enhancement Act reported by the House Energy and Commerce 
Committee in the llO'^ Congress and CTIA's testimony in support of incentive auction authority 
for the FCC, auction proceeds should cover the full cost to federal agencies and private sector 
entities of clearing licensed spectrum for commercial use. 
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INTRODUCTION AND OVERVIEW 


Broadband connectivity is becoming increasingly important to modem society — from 
facilitating economic activity to increasing the effectiveness of government. This connectivity is 
increasingly being provided over mobile wireless networks. To meet the growing demand for 
wireless broadband, access to additional radio spectrum frequencies will be essential. Such 
frequencies, particularly those below 3 GHz that are suitable for mobile communications, are a 
limited resource. Consequently, access to them is highly valuable. 

Ensuring that spectrum rights are distributed efficiently — licensed to the users who can 
make the most productive use of them — is critical. In an uncon,strained market where rights to 
access spectrum are freely traded, market forces would ensure that spectrum is put to its highest 
valued uses. In the current system of administratively allocated spectrum rights, market 
mechanisms cannot provide the incentives or avenues for radio spectrum to move from lower to 
higher valued uses. Therefore, care must be given in the allocation process to put spectrum to its 
highest valued uses. Getting this wrong has big costs, most importantly in lost consumer welfare. 

This paper will focus on the 20 MHz AWS-3 band and the potential to pair it with either 
the 1690 MHz' or 1755 MHz band. The key question is which lower band pairing will create the 
most economic value? To answer this question, this paper first discusses the economic 
underpinnings of spectrum value. Spectrum is not inherently valuable; rather its value is derived 
from the value of spectrum-based services that can be provided. As a result, bands of spectrum 
that are more costly to deploy are worth less than bands that are less costly to deploy. 

Any cost differences between pairing the AWS-3 band with 20 MHz in the 1755 MHz 
band versus pairing it with 20 MHz in the 1690 MHz band translate into value differences. This 
paper identifies three specific cost differences between the 1755 MHz and 1690 MHz bands and 
estimates their effect on spectrum value. First, increased network infrastructure costs lower 
future profits, causing the net present value to decline. Second, added costs of devices such as 
handsets and computer dongles lead to increased cu.stomer subsidies, again causing profits and 
■spectrum value to be lower. Third, added risk of using a non-standardized band results in more 
heavily discounted — that is, lower present value — future expected profits. 

The cumulative effects of these cost differences are substantial. The value of the AWS-3 
band paired with the 1755 MHz band is approximately $12 billion. (Including the additional 5 
MHz at 2175 MHz to 2180 MHz and using the entire 25 MHz of the 1755 MHz band would 
increase this value by about 25%.) A well structured FCC auction would be expected to realize 
this value in bids for access to the spectrum. Pairing the AWS-3 band with the 1690 MHz band 
would reduce expected receipts by $4.7 billion, to $7,3 billion. An asymmetric pairing with 
1695 MHz - 1710 MHz would reduce receipts a further $0.9 billion, to $6.4 billion. Accounting 


' Although the FCC ha.s requested comments on pairing with the spectrum in the 1675 MHz - 1710 MHz band, 
thi.s paper focuses on the 1690 MHz to 1710 MHz band for the 20 MHz allocation and the 1695 MHz to 
1710 MHz band for the 15 MHz allocation. Given the band options between 1675 MHz and 17t0MHz,it 
would be most optimal — should this option be selected — that the pairing include the 20 MHz of spectrum 
adjacent to the existing AW,S-1 1710 MHz band. 
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for the exclusion zones associated with the 1695 MHz band, receipts would be reduced by an 
additional $1.1 billion, to $5.3 billion. Although a significant reduction in value, any of these 
pairings is preferred to allocating the AWS-3 band as unpaired. In that case, expected auction 
receipts would be only $3.6 billion. 


ECONOMICS OF SPECTRUM VALUE 


Why is radio spectrum valuable? Unlike gold, radio spectrum is not inherently valuable. 
Rather its value derives from its use in producing .services. The value today is simply the present 
value of the future profits that can be earned using the resource. As the profitability of providing 
spectrum-based services such as wireless broadband increases, for example because demand for 
those services increases, the value of the spectrum as.set also increases. Likewise, if the future 
stream of profits from providing spectrum based services decreases, for example because the cost 
of providing those services increases, then the value of the spectrum asset decreases. In fact, 
different bands of spectrum have different values specifically because the profitability of the 
services that can be provided with those bands differ. 


Spectrum V.ai.ce is Derived from itie V.alie of Spectrum B.^sed 

Services 

Spectrum is not a store of value; rather, it is an input into the production of valued 
services. These spectrum-based services include mobile communications (such as cell phones 
and mobile broadband), fixed communications (such as broadcasting and wireless data links), 
and detection applications (such as radar). Provision of such services increases consumer 
welfare by providing valued services. Typically, consumers benefit more than what they pay for 
services — in the case of wireless services the excess benefit can be substantial.^ The derived 
value of spectrum is based on the value it adds to these services. 

For example, to provide mobile phone service, a service provider must first secure rights 
to use radio spectrum, make capital investments to build a network, and then commit to 
expenditures to operate, market, and deliver mobile phone service. Building a mobile phone 
network requires significant capital investments in such things as cell sites (renting or building 
towers, hanging radios, installing other communication and electrical equipment on site), back- 
haul capabilities, and network operations centers. To provide service an operator must market its 
service, operate its network, and provide customer support and billing services. Profit is what 
remains after revenue from customers is collected and all of the inputs into this process 
(construction costs, salesperson salaries, etc.) are paid. What a network operator can pay to 
secure the spectrum rights is determined by these profits. The operator cannot pay more than the 
value of those profits (or the operator would lose money on the venture). The operator is also 
unlikely to pay much less than this or a different operator (also able to make profits from 


^ Bazelon, Coleman. “The Need for Additional Spectrum for Wireless Broadband: The Economic Benefits and 
Costs of Reallocations.” Sponsored by Consumer Electronics Associutum, 2009, p. 21. 
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deploying and operating a wireless network) would be willing to pay more than the first operator 
for access to the scarce spectrum rights. 

The value of a given band of spectrum is limited by the profits that can be made with its 
use, which are, in turn, limited by the profits from alternative ways to provide the same service. 
For example, because a fixed microwave data link could be replaced with a fiber optic cable if 
the microwave data link becomes more expensive, the price of data transmission services via 
fixed microwave link will not rise above the price of those services when provisioned over a 
fiber optic link. The cost of the alternative limits how profitable the spectrum based service will 
be and, in turn, how much value is attributable to the spectrum resource. 

For services that have no alternative to using spectrum, such as mobile phone service, the 
value of spectrum is limited by the incremental capital costs of increasing capacity on existing 
bands of spectrum. As the example above illustrates, capital investments in cell sites are 
required to use spectrum for mobile phone service. One alternative to investing in a given band 
of spectrum is to provide the same capacity with less spectrum (or greater capacity can be 
provided with the same amount of spectrum) by increasing capital investments to make cells 
smaller and increase the amount of frequency reuse,^ Note that these capacity-increasing capital 
expenditures become progressively more expensive.*' Additional spectrum is only economically 
viable if the cost is lower than that of expanding the existing capacity of spectrum through 
increasingly expensive capital investments. 


Sl’ECTRU.M V.ALUE IS BASED ON THE ECONOMIC CONCEPT OF RENT 


Things that are in relatively fixed supply (or have inelastic supply in the language of 
economists^) garner what economists call economic rent.^ The iconic example of rent is the 
value of land; the concept applies equally well to radio spectrum,’ Rent is payment based on 


’ Another alternative is to upgrade to more spectrum efficient technologies. For a more complete discussion of 
this tradeoff between spectrum and capital investments, see "Mobile Broadband: The Benefits of 
Additional Spectrum.” FCC Staff Technical Paper, October 2010: pp. 20 - 21. 

http://www,fcc.gov/Daily_Releases/Daily_Busines.s/2010/dbl02 1/D OC-302324Al.pdf 
As the coverage of cell sites get smaller, dividing the cell creates less incremental capacity, but the costs of 
smaller cells does not decrease nearly as fast and at some point may not decrea.se at all. 

In the current ca.se, spectrum economists refer to the relatively fixed supply as a supply elasticity close to 
zero. Supply ela,siiciiy is measured as the ratio of the percentage change in supply of a resource, given a 
percentage change in its price. For example, if elasticity is equal to 1 a 10 percent increase in price 
implies a 10 percent increa.se in supply. An elasticity that is close to zero is said to be inelastic, .since a 10 
percent increase in price will result in a near zero percent increase in supply. 

* Ricardo, David. On the Principles of Political Economy and Taxation, Chap. 2 “On Rent”, 1821 . Library of 
Economics and Liberty. 26 July 2010. <http://www.econ!ih.org/library/Ricardo/ricP,htnil>. See also 
Jevons, William Stanley. The Theory of Political Economy. 1888. Library of Economics and Liberty. 26 
July 2010. <http://www.ecc)nlib.org/library/YPDBook.s/.levons/jvnPF..htnil>; Sowell, Thomas, On 
Classical Economics, Yale University Press, 2006: pp. 50 - 54; Blaug, Mark. Economic theoty in 
retrospect. Cambridge University Pre.ss, 1997: pp. 75 - 84 and 112-1 14. 

Like land, the total amount of radio spectrum is fixed. Similar to land, some is under private control and 
some is publicly owned with public acce,ss rights. The discussion herein applies to licensed radio 
spectrum, analogous to privately owned land. Some analysts argue that spectrum .should not be managed 
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scarcity. Land in Manhattan is scarce in the sense that there is high demand for it and limited 
supply. Similarly, attractive frequencies for mobile telephony are scarce — there is much demand 
for them and they are in limited supply. The amount of rent paid for an asset reflects its scarcity, 
which in turn reflects the added value created by a given asset over its alternative. The concept 
of economic rent applies equally to the sale of assets as it does to the lease of assets, which is the 
more common usage of the term “rent.” 

The value of a spectrum license is captured by economic rent. To understand economic 
rent, generally it is helpful to differentiate between normal economic returns for a product, and 
the value added by some capita! asset. In a competitive market normal economic returns cover 
the cost of capital investment (including interest payments and returns to equity holders) and 
production. This ensures it is worthwhile to stay in the market. Any return above these normal 
economic returns is economic profit. Economic profit occurs because the product has some 
added value, based on a scarce resource such as a capital asset, that is not a generic input into 
production. When economic profits are attributable to a capital asset, the portion of profit 
derived from using a particular capital asset is referred to as the rent of that asset. 

Put differently, the economic rent of an asset is the added value, or net return to 
investment, of using that asset over the least efficient, or least desirable, alternative asset 
available. As the quality of assets diminishes incrementally relative to superior assets, the 
economic rent of the inferior assets also decreases until, in Ricardo’s words “the capital last 
employed pays no rent.”* Economic rent, therefore, represents the additional value a producer is 
willing to pay to use the characteristics and quality of an asset.^ When the capital assets of 
production are fixed (inelastic), economic rent is the additional profit or value, above normal 
economic returns, from using a superior asset. For instance, this is the value of the microwave 
link over the cost of fiber optic cable. Alternatively, this is the value of deploying additional 
spectrum over the capital costs of increasing capacity by the same amount through cell splitting. 


(as much) under a licensed regime, but rather should be unlicensed. This issue of licensed versus 
unlicensed access to radio spectrum is beyond the scope of the current paper; however, I have addressed it 
elsewhere. See, Bazclon, Coleman. “Licensed or Unlicensed: The Economic Considerations in 
Incremental Spectrum Allocations.” IEEE Commiinicaiionx Magazine, March 2009: pp. 110-116. For a 
discussion of the difference between property regimes (licensed vs. unlicensed) and access regimes, see, 
Hazlett, Thomas W., and Coleman Bazelon. “Market Allocation of Radio Spectrum.” Prepared for the 
International Telecommunications Union Workshop on Market Mechanisms for Spectrum Management. 
Geneva, Switzerland, January, 2007. 

^ Ricardo, David. On the Principles of Political Economy and Taxation, Chap. 2 “On Rent”. 1821. Library of 
Economics and Liberty. 26 July 2010. <http://www.cconlib.org/libn:ir>7Ricardo/iicP,htmi>. Chapter 2, 
Paragraph 9. 

^ This concept is similar to opportunity cost, or the additional value of using an asset for one purpose over the 
next best alternative. Opportunity cost captures the concept of alternative uses for an asset. For instance, 
one might ask what is the opportunity cost of using a given set of frequencies for broadcasting versus for 
mobile broadband. (The answer to that question can be found in Bazelon, Coleman. “The Need for 
Additional Spectrum for Wireless Broadband: Tl^e Economic Benefits and Costs of Reallocations.” 
Sponsored by Consumer Electronics Association, 2(K^.) 
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Since economic rent represents what a producer is willing to pay for the privilege of use, 
it is not theoretically captured by the producer, but extracted by (i.e., paid to) the asset owner.’** 
When the producer must pay for the use of such a fixed capital as.set, these economic profits are 
transferred from the user of the asset to the owner of the asset in the form of rental payments (or 
the equivalent, such as licensing fees.) For example, in the case of farming, there is no economic 
profit to farming over the long run (because farmers are in elastic supply and more farmers will 
enter the market if there is economic profit), but there may be to owning farmland. ' ' 


Spectrum Value us the Present Value oe a Stream of Future Proei i s 


The “owner” of a band of spectrum could either extract the economic profits of using that 
band year-by-year, say through some sort of leasing arrangement'^ or, as when FCC licenses are 
auctioned, in a lump sum for the current value of the license rights over some predetermined 
number of years. To calculate the present value of the economic profits earned from the 
spectrum over time, the economic concept of net present value (NPV) is employed. 

As with any capital inve.slnient, the net return of investing in a band of spectrum will be 
realized over time. The upfront capital investment is expected to result in a stream of net returns 
(revenue, minus cost), over the lifetime of the asset. The value of the investinent and expected 
stream of profits depends critically on the timing of this stream of returns. The present value of 
any future payment is equal to the amount you would need to invest today to receive that future 
return. Given an interest rate of 5 percent, the present value of S105 next year is $100 today. 
Just as the value of $100 today is greater than the value of anticipating receiving $100 next year, 
the value of a capital investment project that does not begin to yield a stream of revenue until 
next year will be lower than a similar project that yields profits immediately. This concept of the 
time value of money is captured by the NPV. 

The NPV of a capital investment represents the cash value today of the expected stream 
of net returns (revenues minus costs) that an investment is expected to yield over its lifetime. 
The NPV accounts for the interest that investment would have otherwise accrued over the 
investment period. The present value of any investment is equal to the sum of the present value 
of each annual net return or cash flow (CF), discounted by the rate of return for that year'^; 


NPV = 


z:. 


CF, 

(1 + /?,)' 


In the case of farmland, the landlord captures this value in rent. If a tenant is not willing to pay, the landlord 
can find another who is willing to pay for the added productive value of the specific land, 

* ^ The owner and user of an asset may be the same entity (or farmer), but the income earned as an owner is 
distinguished from the income earned as a user. 

For example, spectrum lease agreements typically require payments of between 10% and 20% of gross 
revenues from using the spectrum. Such payments are a proxy for the economic profits earned from using 
the band of spectrum. 

Damodaran, Aswath. InvesUveni Valuation Edition. New Yoric, NY: John Wiley and Sons, 2001. 
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Investments that have higher levels of risk have higher expected rates of return (R) or. 
equivalently, higher discount rates. As a result, the NPV of each anticipated cash flow is more 
heavily discounted today. Consider two equal streams of profit that have different levels of risk, 
but the same expected cash flow. The less risky investment with a lower interest rate is more 
valuable today. It is important to note that the riskiness of an investment that leads to a higher 
discount rate is not simply the uncertainty about expected returns; rather, it is how those returns 
are correlated to the returns of a well balanced portfolio of investments. If the chance of being 
above or below the expected value of an investment is unrelated to other investments, then the 
financial markets will treat the investments as riskless, (This is because the risk can be 
diversified away.) When evaluating different .streams of expected profits from using spectrum, 
the discount rates used would differ only if one of the investment’s returns were more correlated 
to overall economic performance than the other investment’s returns. 


IMIM.ICATIOINS I'OR SPFCl RDM V.XI.UE: DlRRERENCRS IN Sl’ECTRL'M V Al.UIi AUK 
Based on Differences in Spectrum Oi ality 


Differences in the value of bands of spectrum are driven by differences in the added 
value of using them, which broadly reflects differences in the quality of spectrum. The quality of 
a band of spectrum is determined by at least three factors: the physical characteristics of the 
spectrum, including frequency wavelengths and potential pairings; the existence of band 
compatible technology for both infrastruclure and devices; and encumbrances to use, such as 
incumbent users and service re,sirictions placed on licenses. Each of these factors of quality 
impact the value of a band by affecting the revenues, costs, and uncertainties of using the 
spectrum. The relative quality of a spectrum band varies by use (i.e., broadcast vs, wireless 
services), region (i.e., rural vs, urban) and the availability of technology and infrastructure for 
specific uses of the band. 

Physical characteristics. The wavelength of a frequency is a key determinant of its best uses. 
Frequencies above about 3 GHz are not currently as conducive to mobile communications. 
Lower frequencies require less energy to transmit signals over a given distance and are more 
capable of penetrating walls and buildings. Even for frequencies under 3 GHz, higher frequency 
spectrum within that range requires more cells and higher power levels vis-k-vis lower frequency 
spectrum for the same level of coverage, resulting in either higher costs for the same level of 
service, or lower quality service, less capacity and diminished revenue. The extent to which 
higher frequencies are less valuable depends on the intended use. Long signal range is more 
important in rural areas. In urban areas, the high density of users requires more cells, making 
this issue less relevant. 

Given the current state of technology, pairing spectrum also tends to make the spectrum 
more valuable. For spectrum services that require two-way communications, pairing bands 
allows them to be used more efficiently by diminishing interference from incompatible adjacent 


Technically, this is known as the beta of an investment and measures the covariance of the returns to an 
investment with the returns to a well balanced portfolio of investments. See, Damodaran, A-swath. 
Investment Valuation 2"‘‘ Edition. New York: John Wiley and Sons, 2001 . 

The Brattle Group 


6 


WWW. braiilc. coni 



267 


operations. As discussed in more detail below, this greater efficiency is seen in relative 
spectrum prices. 

Existence of Applicable Technology. The ecosystem of a band of spectrum — both in technology 
and in users and services — can greatly affect its value. Any new wireless technology requires 
network equipment and devices. Spectrum users must find suppliers for both. The compatibility 
of existing infrastructure, hardware and software with the radio frequencies within a band is a 
critical determinant of its value because research and development is costly, time consuming and 
risky."’ Often a more mature band already has equipment available to use the spectrum. This is 
considerably less costly to use immediately or upgrade. It may also have a more readily 
accessible user base, potentially increasing expected revenues. A larger amount of bandwidth in 
a band also tends to create more demand for equipment. Economies of scale and scope decrease 
the cost and burden of fixed research and development costs for individual users of the band 
because they can take advantage of conventional hardware and software. Mature bands that are 
internationally harmonized lend to have larger user bases, and thus, lower costs, and higher 
certainty of the availability in the latest technology. 

Encumbrances. Restrictions on licensed use, the existence of incumbent users, or interfering 
neighbors decreases the value of spectrum because it potentially restricts revenues, increases 
costs and raises uncertainties about profit timing. Many bands have incumbent users that must 
be migrated to different radio frequencies before the spectrum is fully available. Exactly when 
this will occur adds even more uncertainty to a project. Limited use of a band in the interim may 
be a possibility, but it will likely diminish revenues. Unceitainty in spectrum availability and 
profit timing can diminish a band’s expected value. 

Licensing restrictions may reduce revenues by limiting the capacity or the types of 
services for a given spectrum band. This can clearly be seen in the television bands where 
licensees are restricted to broadcasting and cannot repurpose the spectrum themselves. The 
spectrum allocated to television broadcasting would be worth about $62 billion if completely 
unencumbered and reallocated to broadband services, but is only worth about $12 billion when 
used in broadcasting.” This difference of $50 billion repre.sents the dimini.shed value of those 
frequencies as a result of license restrictions, such as not being allowed to lease spectrum for any 
use except broadcasting. 


See discussions on AWS-3 band interference in “Notice of Proposed Rulemaking in the Matter of Service 
Rule.s for Advanced Wire!e.s.s Scrvice.s in the 2155-2175 MHz Band.” FCC Docket 07-164 adopted 
September 7, 2007, released September 19, 2(X)7; and in “AWS-3 To AWS-1 Interference Laboratory Te.st 
Report.” T-Mobilc USA. Inc., downloaded August 18, 2010 from <http;//fjallfoss. fcc.gov/ecfs/document 
/view?id=6520035719>. To avoid interference, the FCC could set power restrictions on the single band, 
which would decrea.se its capacity, sec, “Advanced Wireless Service Interference Tests Results and 
Analysis.” FCC, October 10, 2008, downloaded August 18, 2010 from <http://ljallfoss.fcc.gov/ 
edocs_public/attachmatch/DA-08-2245A2.pdf>. 

See, Varrall, Geoff. “RF Cost Economics for Handsets.” RTT white paper. May 2007 <www.rttonline.com/ 
re.search/RFCostEconomicsForllandsets-study.pdfe for further discussion. 

” See, Bazclon, Coleman. “The Need for Additional Spectrum for Wireless Broadband: The Economic 
Benefits and Costs of Reallocations.” Sponsored by Consumer Electronics Association, 2009. This 
valuation assumes no restrictions or encumbrances on the reallocated TV frequencies when they are sold. 
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Having to tolerate interference from — or to prevent interference into — users in 
neighboring bands also reduces the usefulness of a band and, consequently, its value. Operating 
in an environment with interference can require higher power levels or other adjustments that 
decrease the capacity of a band of spectrum. Less capacity, or otherwise doing less with the 
same inputs, reduces the value of spectrum. 


PAIRING A\VS-3 BAND 


The FCC's National Broadband Plan (NBP) raised the issue of pairing the AWS-3 band. 
Specifically, the NBP asked that the National Telecommunications and Information 
Administration (NTIA) explore the possibility of pairing the AWS-3 band with spectrum in the 
1755 MHz, - 1850 MHz band, NTIA responded by proposing consideration of the 1675 MHz - 
1710 MHz band.'*’ Because both of these bands are used by the federal government the issue 
will be resolved by the FCC working in conjunction with the NTIA and relevant federal agencies. 

An NTIA report dated October 2010 recommends reallocating 115 MHz of spectrum 
ciuxently devoted to Federal agencies to wireless broadband over the next five years. Their 
proposal included making the 15 MHz of spectrum in the 1695 MHz - 1710 MHz band available 
for pairing with the AWS-3, subject to exclusion zones covering 12% of the US population.'** 
This 15 MHz was the only spectrum below 3 GHz that NTIA made a recommendation on. 
Although it was up for fast track consideration. NTIA said it was unable to comment on the 1755 
MHz - 1780 MHz spectrum at that time.^® More recently, the NTIA identified the 1755 MHz - 
1780 MHz band as the next band they will evaluate for reallocation.^' 


VALtiHOKP.AIRlNti 

Traditionally, two-way communications, such as mobile phone services, have been 
provided over paired bands of spectrum. With a paired band, a portion of the frequencies 
(usually halO are used to transmit from the base station to the mobile device and the remainder 
of the band is used for mobile to base station transmissions. The two bands in the pair are 
separated from each other so the up-stream and down-stream transmissions are not adjacent in 


'* “Connected America: The National Broadband Plan." FCC: pp. 86 - 87. {Referred to hereafter as “NBP.’’) 
Sec also, "Spectrum Policy in the Age of Broadband Lssues for Congress.” CBS, June 21. 2010; FCC 
Public Notice, DA 10-1035. released June 4. 2010. 

The exclusion zones included the major markets of Washington DC, San Francisco, Miami, and substantial 
portions of Los Angeles. See Table 1. “An Assessment of the Near-Term Viability of Accommodating 
Wireless Broadband Systems in the 1675-1710 MHz, 1755-1780 MHz, 3500-3650 MHz, and 4200-4220 
MHz, 4380-4400 MHz Band.s.” NTIA, October 2010. (Referred to hereafter as “NTIA Report.") 
According to the report, "NTIA recommends that 15 megahertz of the 1675-1710 MHz (specifically 1 695- 
1710 MHz) spectrum could be made available for wireless broadband use within five years” (p. v), NTIA 
reviewed this band as a possible pairing with the 2 1 5.5-2 1 80 MHz band (p. iv). 

See NTIA Report. 

“NTIA Takes Next Step in 500 MHz Wireless Broadband Initiative, Agency to Conduct a Detailed Analysis 
of the 1 755- 1 850 MHz Band," available at: 

http.//www. ntia.doc. gov/pre.s.s/201 l/5(X)mhzstatement_020I201 l.htnil. 
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order to prevent interference with each other. Most currently deployed mobile communications 
systems use symmetrically paired spectrum. 

Licensed unpaired spectrum has traditionally been used for broadcasting — the one-way 
transmission of radio signals.^^ More recently, newer technologies allow for the use of unpaired 
spectrum for two-way communications. WiMax and future releases of LTE can use unpaired 
spectrum either for stand alone two-way communications systems or for one-way 
communications in conjunction with paired bands.'^ In most relevant cases, the performance of 
unpaired spectrum is not as high as paired spectrum."'^ 

The difference in profitability of using paired versus unpaired spectrum is reflected in the 
value of the two types of spectrum. This was very clearly seen in the 700 MHz auction in 
2008. In that auction four bands of very similar 700 MHz spectrum were auctioned. The 
Lower A and B blocks had 12 MHz of paired spectrum with 6 MHz bands each for uplink and 
downlink (A block; 698-704/728-734 MHz; B block; 704-710/734-740 MHz). The Upper C 
block totaled 22 MHz of paired spectrum with 1 1 MHz bands each for uplink and downlink 
(Upper C block; 746-757/776-787 MHz). Only one unpaired band, the Lower E block which 
was 6 MHz (E block; 722-728 MHz) was sold at the same lime. The average price of the A, B & 
C blocks was $1. 36/MHz-Pop and the average price of the E Block was $0.74/MHz-Pop, a 
discount of 46% for the unpaired band.^* Furthermore, as noted in the National Broadband Plan, 
pairing the AWS-3 band with another band would likely increase its value.^^ 

The difference in value of paired versus unpaired bands has likely changed somewhat in 
the intervening two years. The existence of technology to use unpaired spectrum for two-way 
communications — notably WiMax — was known at the time of the 700 MHz auction. In the 
intervening two years, the technology has become more developed, and a modest revision of 


Radar also uses unpaired bands, but radar is not a commercially relevant application and not included in the 
rest of the analysis. Unlicensed bands, such as those used for WiFi are also unpaired. 

“Spectrum Analysis for Future LTE Deployments," Motorola While Paper downloaded on September 12, 
2010 from: 

<http://www.motorola.com/staticfiles/Busincss/So!utions/lndustry%20$olutions/Service%20Providers/Wireles 
s%200perators/l-TE/_Document/Static%20FiIe.s/LTE_Spectrum_Analysis_White_Paper„New.pdf>. For 
a discussion of technology for unpaired spectrum, including WiMAX and LTE, see Ramsay. Maisie. “TD- 
LTE: A Threat to WiMAX?.” Wireless Week. July 15, 2010. downloaded January 17, 201! from 
<hlti,'>://www.wirelessweek.conVArticlcs/2010/07/Networks-TD-LTE-A-Threat-To-WiMAX/>. 

“Spectrum Analysis for Future LTE Deployments." Moiorola, downloaded September 12, 2010 from 
<http;//www.motorola.com/staticfiles/Business/Solutions/Industry%20Solutions/Service%20Providers/Wireles 
s%200perator.s/LTE/_DocuiTient/Static%20Files/LTE__Spectrum_Anaiysis_Whiie_Paper_New.pdf> 

A discount for unpaired spectrum was also seen in the recent 2.6 GHz auctions in Germany. See slide 12, 
Dr. Ulrich Stumpf and Dr. Lorenz Nett. “The German auction design - Conclusions for Europe." 
European Workshop on Spectrum Auctions at the Federal Network Agency. October 29, 2010, 
downloaded January 17, 2011 from <http://www.bundesnetzagentur.de/cae/serviet/contentblob/16I682/ 
publicalionFi!e/8987/3_WIKTheGermanAuctionDesign.pdf>. 

Bazelon, Coleman. “Too Many Goals: Problems with the 700 MHz Auction.” Information Economics and 
Policy. April 8, 2009. 

“Connected America: The National Broadband Plan” (NBP) FCC: pp. 86 - 87. See also, “Spectrum Policy 
in the Age of Broadband Issues for Congress.” CRS, June 21, 2010; FCC Public Notice, DA 10-1035, 
released June 4, 2010. 
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expectations from early 2008 of using unpaired spectmm for two-way communications may be 
in order. This is illustrated by Qualcomm’s recent sale of its portion of the E Block and the 
entire Lower 700 MHz Band D Block (also an unpaired 6 MHz band) to AT&T. The sale 
represented an increase in value over the 700 MHz E Block of 5.5%.“^ However, given that the 
value of the 700 MHz paired spectrum has declined by 5%"^ over the same time period the 
implied discount for unpaired spectrum compared to paired spectrum would be 40%.'^^ I will use 
this updated discount throughout the remainder of this analysis. 


Two PoTENTtAi, Bands 

The two potential bands to pair with the AWS-3 band are the 1690 MHz band and the 
1755 MHz band. The NBP proposed that NTIA consider benefits of pairing the AWS-3 with the 
1755 MHz - 1850 MHz band. NTIA decided to assess 1675 MHz - 1710 MHz band as a 
possible pairing. In turn, FCC requested comments on a 1675 MHz -- 1710 MHz pairing.'^' The 
spectrum between the two bands, at 1710 MHz - 1755 MHz, is already allocated as the AWS-1 
band. 


1755 MHz - 1780 Mfiz band 

This band is cuirently allocated by the federal government and used for fixed microwave 
communication and video surveillance systems that had been migrated from the 1710 MHz - 


In December 2010, AT&T agreed to acquire 6 MHz of Qualcomm’s nationwide D Block spectrum and 
another 6 MHz of E Block spectrum in 5 metropolitan markets for $1 .925 billion. {See "AT&T Agrees to 
Acquire Wireless Spectrum from Qualcomm." AT&T press release. December 20, 2010.) Qualcomm’s 
E Block licenses, which was comprised of 6 MHz of unpaired spectrum in 5 metropolitan markets, 
represented 44% of the nationwide E Block value in Auction 73. Assuming that the value of the 6 MHz of 
nationwide D Block spectrum that AT&T acquired is equal to the value of the E Block nationwide, this 
deal represents 144% of the value of spectrum licensed in the E Block Auction 73 (i.e., 100% of the 6 
MHz D block nationwide, plus 44% of the value for 6 MHz of E block in 5 metropolitan areas). At the 
time of the Qualcomm deal, the E Block alone would be worth SI. 337 billion ($1.925billion/I.44). This 
represents a 5.5% increase in value over the SI. 267 billion realized during Auction 73. (See Auction 73 
results downloaded from FCC Auctions at htrp://wireless.fcc.gov/auctions). 

SpecEx Spectrum Index from Specirum Bridge® values of 300 on March 18, 2008 and 285 on December 20, 2010 
retrieved January and April from <htlp://spectrumbridge.com/products-services/specex/index.aspx>. SpecEx 
Spectrum Index tracks changes in specirum value reasonably well. For instance, the change in SpecEx Index 
values clo.sely tracked the change in AWS specirum value based on NextWave’s AWS spectrum sale to T- 
Mobilc in July 2008. The NextWave .sale reflected a 91% increase in AWS spectrum value, whereas, the 
SpecEx Index in the same period indicated an 86% increase in spectrum value. See Auction 66 results from 
<www.fcc.gov/auclions> and NextWave Wireless Inc. 8-K filed July 23, 2008 for details. 

The value of unpaired spectrum increased by 5.5% from $0.74 MHz-Pop to $0.78 MHz-Pop. Over the same 
period, the value of paired 700 MHz spectrum decreased by 5% to $1.29 MHz-Pop. Unpaired spectrum is 
now 60% of the value of paired spectrum, representing a 40 % discount for unpaired (over paired) 
spectrum. 

FCC Public Notice, DA 10-1035. released June 4, 2010. 
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1755 MHz to clear AWS-1 band. The band also holds military mobile communication 
equipment, as well as satellite uplinks for telemetry, tracking and control of satellites.^' 

This spectrum is already internationally harmonized for commercial mobile use. In fact, 
some countries already allocate spectrum 1710 MHz - 1780 MHz to such uses.^^ As a result, 
there are cumently devices available that will work with this band, which create international 
“synergies” and reduce uncertainty associated with developing handsets and software. 
Additionally, the duplex spacing (i.e., the spectrum “distance” between the top of the upstream 
and downstream links) would be identical to the AWS-1 spectrum. This would also potentially 
cut down on the cost of developing compatible devices. This spectrum is well suited to 
commercial mobile services, and was recognized by the NBP as a good candidate for pairing 
with the AWS-3 band. 

Although only 20 MHz of the 25 MHz in the 1755 MHz - 1780 MHz band is needed to 
pair with the AWS-3 band, the 5 MHz just above the AWS-3 band at 2175 MHz to 2180 MHz 
could be added to the allocation (for an addition of 10 MHz in total) to make a new allocation 
with a total of 50 MHz of paired spectrum. Such an allocation would be 25% larger than the 40 
MHz paired allocation considered in this analysis. Similarly, its value would be approximately 
25% greater. 


1690 MHz - 1710 MHz band^'^ 

The 1690 MHz ~ 1710 MHz block is allocated to the federal government and currently 
used primarily by federal agencies for weather, research and defense. Agencies using this 
spectrum include the National Oceanic and Atmospheric Administration (NOAA) and other 
research groups that transmit weather related information through NOAA satellites. These 
groups use the band as the downlink from weather satellites and weather balloons.^** 


See “Federal Spectrum Use Summary”. NTIA, June 21, 2010, downloaded on September 12. 2010 from 
<http://www.ntia. doc. gov/o.smhome/spectrumreform/Spectrum%20Use%20Summarv%20Mastcr- 
06%2021%2010.pdf>. 

See NBP, p.86. See also, Table 1 of Vanrali, Geoff. “RF Cost Economics for Handsets.” R'fT white paper, 
May 2007 <www.rttonline.corn/research/RFCosiEconomicsForHandsetS‘Study.pdf>. See also, “In the 
Matter of Office of Engineering and Technology Requests Information on Use of 1675 - 1710 MHz 
Band.” Cotnmems of CTIA - The Wireless Association before the FCC, ET Docket No. 10-123. June 28, 
2010 . 

See NBP, p. 86. 

' See, Varrall, Geoff. “RF Cost Economics for Handsets.” RTF white paper, May 2007, available at 
<www.rttonline.com/re.search/RFCoslEconomicsForHandsets-study.pdf> for discussion of how standard 
spectrum allocations lower the cost of developing handsets. 

This paper assesses the value of the 20 MHz of spectrum from 1690 MHz to 1710 MHz. Any other 20 MHz 
block of the frequencies between 1675 MHz and 1710 MHz would have lower values than tho.se estimated 
here. 

FCC Public Notice, DA 10-1035, released June 4, 2010. For further detail see, “Federal Spectrum Use 
Summary, 30 MHz - 3000 GHz.” NTJA Office of Spectrum Management, June 21, 2010. 
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The 1690 MHz - 1710 MHz is not internationally harmonized for commercial wireless 
use/’*’ In addition, the duplex spacing created by potentially pairing with AWS-3 — 465 MHz — is 
wider than any other major allocation used and does not conform with the duplex spacing of the 
adjacent AWS-1 band. This would require developing new receivers and extending existing 
radios to accommodate a wider band of spectrum. An asymmetric pairing of the 20 MHz of the 
AWS-3 band with the 15 MHz of the 1695 MHz to 1710 MHz band proposed by NTIA will be 
worth less than a symmetric pairing because it has less capacity. This issue will be discussed 
further below. 


Sources of Cost Differences between the Tw o Bands 

Regardless of the pairing, there arc costs as.sociated with building infrastructure to use the 
AWS-3 band for wireless services. Either pairing would require new base station transmission 
equipment for the new spectrum including antennas and tower-lop amplifiers to reach the upper 
end of the 2175 MHz spectrum. There are, however, several cost differences that could 
materially affect the value of the spectrum. 

Equipment Harmonization. Acquiring equipment for the non-harmonized 1690 MHz band will 
likely take additional time and require higher consumer costs. Economies of scale already exist 
for a band that is internationally harmonized for commercial use, such as the 1755 MHz band. 
Specifically, there are manufacturers that already produce compatible equipment for both the 
network and for consumers for the 1755 MHz band. By contrast, the 1690 MHz band will likely 
require the development of new equipment. Many manufacturers are reluctant to develop 
equipment for a non-harmonized band because the demand is inherently limited. It is likely that 
equipment will be both more expensive, take longer to develop, and have fewer features. 

Band Clearing Costs. The costs of clearing a band can affect its value. If operators must incur 
additional costs to clear a band of spectrum — either through direct payments or increased 
regulatory activity — profits and spectrum value are reduced commensurately. Costs from delay 
of clearing incumbents can also reduce spectrum value if it delays the timing of realizing profits. 
This cost from delay can still be a concern even if the relocation costs are paid from a 
government fund. To the extent clearing the 1690 MHz band is more expensive, takes longer, or 
is more uncertain than clearing the 1 755 MHz band, then, other things being equal, the present 
value of profits derived from that band would be lower. 

Spectrum Sharing/Exclusion Zones. When bands of spectrum have incumbent users that are 
prohibitively expensive to relocate, portions of the band may be put to multiple uses through the 
various sharing techniques. In such cases, spectrum sharing strategies can have the advantage of 
making otherwise unavailable spectrum usable, but that value is diminished compared to 
unencumbered spectrum. One particularly blunt spectrum sharing strategy is to designate 
exclusion zones around incumbent users that are not going to be reallocated. This is the 


’’ “In the Matter of Office of Engineering and Technology Requests Information on Use of 1675 - 1710 MHz 
Band." Commenis of CTIA - The Wireless Association before the FCC. ET Docket No. 10-123, .htne 28. 
2010 , 
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approach proposed by the NTIA with respect to the 1695 MHz - 1710 MHz band."*® The areas 
proposed for the exclusion zones represent 12% of the U.S. population, but 17% of the value 
weighted population."" See Table 1. 


Table 1 

Penalty on Spectrum Value Based on Exclusion Zones 




Population 




Excluded Zones Total US 
[1] [21 

Percent of Total 

13] 

Population 

[A] 

34,551.579 285,620,445 

12% 

Value Weighted Population 

[B] 

48,404,502 285,615,408 

17% 


Source and Notes: 

[A] [ 1 1 : Population tor excluded zones calculated by The Brattle Group through GIS . Excluded zones 
based on; U.S. Department of Commerice. "An Assc.s.sn)eni of the Near-Tenn Viability of 
Accomodating Wireless Broadband Systems in the 1675-1710 MHz, l755-1780MHz, 

3500- .3650 MHz, and 4200-4220 MHz, 43980-4400 MHz Bands." October 2010, p.5-2. 

[A] [2] : www.fcc.gov, Auction 66 results. 

[B] [1] : Excluded population weighted by the relative value of CM A markets from Auction 66. 

[B] [2] : Total population weighted by the relative value of CMA markets from Auction 66. 


ILLUSTRATIVE IMPACTS 


AWS-3: 1755 MHz Valuation 

In a well-functioning market, buyers have the incentive to accurately reveal and pay up to 
their true value for an asset. Under these circumstances, the value of a capital asset is best 
reflected by the price users are willing to pay for it. For spectrum licenses, this market value is 
captured either by the sale price in a well-structured auction or the contracted price in a private 
license transfer, provided a liquid market exists. Since the FCC has not yet issued licenses for 
the AWS-3 band, historical pricing information is not available. In the absence of direct AWS-3 
pricing, the best alternative is to compare its value to that of other existing spectrum licenses 


*’ Sec NTIA Report. 

This report does not analyze any potential exclusion zones for the 1755 MHz band. 
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with known value, and adjust for factors that are likely to impact the relative value between the 
two bands. 

Based on its quality and characteristics, the AWS-1 band is the most comparable band to 
the AWS-3 band. Assuming AWS-3 is paired with 20 MHz of spectrum in the 1755 MHz ~ 
1780 MHz band, the two share a number of qualities that typically impact spectrum value. First, 
both the uplink and downlink bands of AWS-1 and AWS-3 would be adjacent (see Figure 1). As 
a result, their spectrum wavelengths have similar signal characteri.stics and equal duplex spacing 
between pairs. In fact, if AWS-3 was paired with 1755 MHz - 1780 MHz, then AWS-1 and 
AWS-3 would be similarly harmonized. Devices designed for the AWS-1 band then could be 
easily modified for the paired AWS-3 spectrum.'*’ These bands also share many of the same 
fixed microwave federal incumbents.'*'* Relocation challenges for the two bands are so similar 
that the FCC requires that both AWS-1 and future AWS-3 license holders share the cost of 
clearing encumbrances.'*'* From the bidder’s perspective the 1755 MHz clearing costs are similar 
to AWS-1 clearing costs because the direct costs are covered by the federal government, possibly 
out of auction revenues.'** Since the AWS-1 auction in September 2006 was competitive, its 
results are likely to reflect AWS spectrum value.'*^ 



Assuming the 20 MHz of spectrum in the 1755 MHz - 1780 MHz band is paired with the 
AWS-3 band, the combined 40 MHz of spectrum would be worth nearly $12 billion. Table 2 
outlines this calculation. The average auction price of the AWS-i spectrum in 2006 was 
$0.54/MHz-Pop. This price needs to be adjusted to account for the change in spectrum value 
over time. According to the SpecEx Spectrum Index, the value of spectrum increased 94% 
between September 18, 2006 and April 7, 2011.“** Updating the average price of AWS-1 
spectrum by this percentage provides a current price of $1.05/MHz-pop.‘'* This price implies 


'** “In the Matter of Office of Engineering and Technology Reque.sts Information on Use of 1675 - 1710 MHz 
Band." Comments of CTIA - The Wireless Associalion before the FCC, ET Docket No. 10-123, June 28, 
2010 . 

'*'* Ibid . . p.6. 

'*'* Ninth Report and Order." FCC 06-45. Some of the incumbent.s to the AWS-1 spectrum also u,se some AWS-3 
spectrum. Under the rules set out in the Ninth Report and Order, once AWS-3 licenses are assigned, the AWS- 
3 license holders will have to compensate AWS-1 license holders who have already cleared incumbents from 
the AWS-3 in their effort to clear incumbents from the AWS-1 spectrum. 

'** Should the value of the .spectrum at auction not be sufficient to cover the clearing costs, then the reallocation 
should not take place. 

'**'Buiow, Jeremy, Jonathan Levine and Paul MUgram. “Winning Play in Spectrum Auctions.” NBER Working Paper 
No. 14765, March 2009. 

SpecEx Spectrum Index from Spectrum Bridge® values of !56 on September 1 8, 2006 and 303 on April 7, 2011 
retrieved April 20! ! from <http://spectrumbridge.coin/products-services/specexyindcx.aspx>. 

■** In this analysis I do not take account of the impact of the increased amount of spectrum available for mobile 
broadband .services on the price of spectrum. The current proposal only increases total licensed spectrum 
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AWS-3 Unpaikki) Vai.iiation 


By contrast, assuming that the AWS-3 band remains unpaired, the expected value for the 
20 MHz of spectrum in the 2155 - 2175 MHz band is about $3.6 billion. To find a discount for 
unpaired spectrum, I use the observed discount from the 700 MHz auction. As noted above, in 
the FCC’s auction of 700 MHz spectrum in 2008, the average price for unpaired spectrum was 
54% of the price for paired spectrum, which translates to a 46% discount.^” The recent AT&T 
acquisition of unpaired 700 MHz licenses from Qualcomm updates this relation of unpaired to 
paired spectrum value to 60%.’' If the updated average price for paired spectrum is $1.05/MHz- 
pop, this implies that the average price for unpaired spectrum is $0.63/MHz-pop. The expected 
value for all 20 MHz of AWS-3 spectrum nationwide would be just over $3.6 billion. 


Es'1imaii;i) Difkkrench for Pairing with 1690 MHz vs 1755 MHz 

SPItCI'RliM 

Pairing the AWS-3 with the 1690 MHz - 1710 MHz spectrum band will incrementally 
decrease its value through increased costs and uncertainty regarding equipment, thereby 
diminishing cash How, future profits, and present value. The three cost shifts examined here arc 
the expected increase in costs of devices and network equipment, as well as the added risks to 
expected future cash flows from developing the band. There may be additional costs to pairing 
AWS-3 with the 1690 MHz band not addressed here; to the extent additional costs are identified, 
they would flow through to reduce profits and lower net present value in ways similar to those 
described here. 

The effects of increased costs and uncertainty are estimated through a generalized cash 
flow model. The essential feature of the model is an initial period of negative cash flows, 
followed by growing profits. To simplify the calculations, I assume that once the cumulative net 
present value of cash flows is zero, the model is in equilibrium. This is equivalent to a number 
of years of zero profits (the period over which the cumulative net present value of cash flows is 
zero) followed by a steadily growing stream of profits. This assumption allows me to model 
various expenses, such as amortized capital expenses and consumer equipment subsidies, as a 
fixed share of revenues, thus significantly simplifying the calculations. 


“ Based on the price difference between the E Block and the A, B and C blocks. See <www.fcc.gov/auctions> 
for details. 

This value may only represent an upper bound of the unpaired-to-paired ratio because this sale from 
Qualcomm to .AT&T coincided with a commitment by Qualcomm to build chipsets to use the band. See, 
“Qualcomm Announces Agreement for Sale of 700 MHz Spectrum Licenses.” December 20, 2010 
available at <http.7/www. quaicomm, com/news/releases/20 10/1 2/20/qualconim-announces-agrcement-sale- 
700-mhz-spectrum-license.s> for Qualcomm’s integration of carrier aggregation technology into its chipset 
roadmap for use in unpaired spectrum bands, AT&T plans to use this technology once compatible 
equipment is developed, see, “AT&T Agrees to Acquire Wireless Spectrum from Qualcomm.” December 
20, 2010 available at <http://www.qualcomm.com/new,s/releases/20 1 0/ 12/20/att-agrees-acquirc-wireless- 
spectrum-qualcomm>. Furthermore, because of its existing 700 MHz license holdings, AT&T was 
uniquely positioned to most efficiently use Qualcomm’s spectrum. 
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As discussed above, one concern with the 1690 MHz - 1710 MHz band is the 
requirement for non-standard customer devices, such as handsets and computer dongles. Higher 
research and development costs, and lower demand for a non-standard device implies increased 
cost per device. For service providers, higher device costs are reflected on their balance sheet as 
increased cost of equipment, including additional device subsidies, rebates and customer 
concessions. The expected increase in device costs associated with a pairing with the 1690 MHz 
band are conservatively estimated to be about $5 per device.'’ This added cost can be modeled 
as an increase in equipment subsidies. A $5 increase in equipment subsidies represents about a 
3% increase in such subsidies. As Table 3 illustrates, assuming equipment costs are 18 percent 
of revenue for the 1755 MHz band, a 3% increase in device costs implies that equipment costs 
would be 18.5% of revenue for the 1690 MHz band. Such increased cost further results in a 
2.2% discount to the present value of cash flow. Based on the device penalty alone, the present 
value of cash flow for the 1690 MHz band is 2.2% lower than the present value of cash flow for 
the 1755 MHz pairing. If the value of the 1755 MHz pairing is almost $12 billion, this translates 
to a decrease of $264 million. 

A .second concern with the 1690 MHz band pairing is the increased network equipment 
costs. Pairing with the 1690 MHz band will require additional or modified infrastructure. For 
instance, existing radios will have to be upgraded to extend beyond the existing wavelengths or 
new radios will have to be developed. An increased capital cost of 10%^’ increases the 
amortized capital costs from 12% of revenues to 13.2% of revenues. Increased capital costs also 
increases operating costs, or cost of service. The cost of service increases 1 .5 percentage points, 
from 15% to 16.5%. Combined, these costs result in a 10.8% decrease in the present value of 
cash flows. Based on the expected increase in network equipment costs alone, the present value 
of cash flow for the 1690 MHz band is 10.8% lower than the present value of cash flow for the 
1755 MHz pairing or about $1,296 billion. 

The cumulative effect of both the expected higher customer device and network 
equipment costs is a reduction in cash flows of about 13%. Such a reduction in profits would be 
expected to reduce the value of the band by about $1.56 billion. 


Based on conversations with industry engineers. 

Discussions with industry engineers indicated these additional costs could be in the range of $1 billion. 10% 
increase in capital costs as a percentage of revenue is a rough approximation of the impact of SI billion in 
added costs to a 40 MHz mobile broadband network. 
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Table 3 

AWS-3 Band Value 

Cash Flow for 1690 MHz firing as Percent of 1755 MHz Pairing 


Basic Cash Flow AssumjHlons (For 1755 MHz) 


Factor 

Cost, amortized capital {% of revenue) 

[A| 

12,09} 

Cost, service (% of revenue) 

IB] 

1 5.0% 

Cost, equipment (% of revenue) 

ICJ 

18.0% 

Cost, ,SGA {% of revenue) 

ID] 

30,0% 

Cash Bow (% of revenue) 

lEl 

25.0% 

Penalties 



Capital Cost Increase 

IF) 

10,0% 

Device Penalty 

10) 

3,0% 

Updated Costs for 1690 MHz - 1710 MHz Band 



Cost, amortized capital (% of revenue) 

[H] 

13,2% 

Cost, service (% of revenue) 

[1] 

16,5% 

Cost, equipment of revenue) 

[JJ 

18,5% 

Cost, SGA (% of revenue) 

m 

30.0% 

Implied Casli Flow for 1690 MHz - 1710 MHz Band 



Cash Row Including Device Penalty (% of revenue) 

IL) 

24.5% 

Cash Row Including Device Penalty (% of 1755 MHz Cash Row) 

[Mi 

97.8% 

Discount for Device Penalty (% of 1755 MHz Cadi Flow) 

[N| 

2.2% 

Cash Row Including Network Infrastructure Penalty of rev-enue) 

10] 

22.3% 

Cash Row Including Network Infrastructure Penalty (%• of 1755 MHzCa-^ Flow) 

(P) 

89.2% 

Discount for Network Infra.stri,icture Penalty (% of 1755 MHz Cash Row) 

[Q1 

iO.8% 

Cash Row Including Device & Network Infrastructure Penalty (% of revenue) 

[R] 

21,8% 

Cash Row Including Device & NetworV. Infrastructure Penalty of 1755 MHz Cash Row) 

(S) 

87,0% 

Di.scount for Device & Network Infrastructure Pen.ilty (% of 1755 MHzCai^t Row) 

m 

13.0% 


[A}-(D]; Cash flow assumptions based on observations from public income siatcmcnis of three wireless carriers' (i.e., Verizon 
Celtco, Sprint Wireless, U S. Cellular) for 2007 through 2009, and fall within the range of minimum and maximum 
percentages for each line item. 


[E] 

l-[A]-[B]-[C].(D|. 



IF) 

Brattle assumptions based on conversations with industry engineers and officials. 



[Q] 

Brattle a.ssumpiions based on conversations with industry engineers and officials. 



[H] 

[A] X (l+[F)). 

10) 

i-[c:!-iD!-iHf-n]. 

[I] 

[B]s(lt(F]), 

IP) 

{0]/[E], 

Ul 

|Cls(l+lGl). 

IQl 

1-lPl- 

IK) 

(D). 

(R) 

MHMO-UMK], 

(L) 

1.[A]-1B)-(D]-[JJ. 

IS) 

mm 

[M) 

(L1/[E), 

[T] 

I -IS]. 

[N) 

|.(M]. 




In addition to the change in the expected costs of equipment, the un-harmonized 1690 
MHz - 1710 MHz band implies additional risks that do not exist for the 1755 MHz - 1780 MHz 
band. Certainly, every enterprise incurs some risk of doing business. Some portion of this risk is 
inherent to the entire economy, while the rest is unique to the industry. Industry specific risks 
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often include general economic risk and market failures, technological uncertainties related to 
research and development, and the possibility of accidents. These general market and industry 
specific risks and uncertainties are reflected in the industry cost of capital, defined as the 
weighted average return from debt and equity by firms in the industry. The cost of capital, 
therefore, reflects the industry specific business cycles. For telecom services, this cost of capital 
is estimated to be 7.4%.^'' 

In addition to telecom service risks, the 1690 MHz - 1710 MHz band bears risks 
associated with equipment, particularly non-standard devices. For instance, it is not clear how 
long technological development will take, or whether the devices will have features comparable 
to standard counterparts. It may be that only higher end devices are developed initially. 
Whether equipment manufacturers find the required R&D worth undertaking, and on what time 
table, is susceptible to industry risk. Given the limited demand for non-standard devices, the 
extent to which manufacturers devote resources to their development and production is 
dependent on other market factors, including excess engineering capacity and demand for other 
goods. 


One very important point about this increased risk and uncertainty about additional costs 
is that higher than expected costs or longer than expected delays are more likely in times of high 
demand for mobile services. That is, in boom times resources are less likely to be devoted to the 
development of devices for non-standard bands. This is more co.stly because the losses (when 
times are good) are likely to be larger than the gains (in bad times when costs are not higher or 
delays are shorter.) 

To control for these additional uncertainties related to the telecom equipment, I apply the 
cost of capital for the telecom equipment industry to the valuation of the 1690 MHz pairing."'' 
The cost of capital for telecom equipment is 8.2%"'', a little more than three quarters of a 
percentage point higher than for telecom services. This difference is suggestive of the additional 
risk from increased equipment uncertainty. If the increased risk was higher or lower than this 
amount, the impact on spectrum value would similarly be higher or lower. 

To estimate the impact of a higher cost of capital on the net present value of profits, 1 
model more specific cash flows, In order to calculate relative NPV for the 1755 MHz pairing, 
we assume that revenue ramps up over five years such that ca.sh flow is positive in year five. 
Based on a constant five percent revenue growth from the fifth year on, the cumulative NPV is 


Downloaded on April 7, 2011 from <http://pagcs.stern.nyu, edu/~adamodar/New_Home„Page/ 

datafilo/wacc.htm>. 

■■ For additional resource.s on the added cost of non-standard devices for the 1690 MHz band, .see, Varrall, 
Geoff. “RF Cost Economics for Handsets.” RTT white paper, May 2007 <www.rttonlinc.com/re.search/ 
RFCostEconomic.sForHand.sets-study.pdf>; ‘"In the Matter of Office of Engineering and Technology 
Requests Information on Use of 1675 - 1710 MHz Band.” Comments o] CTIA - The Wireless Association 
before the FCC, ET Docket No. 10-123, June 28, 2010; “In the Matter of Relocation of Federal Systems.” 
Comments of3G Americas before the NTIA, Docket No 090623 1085-9 1085-01. 

Downloaded on April 7, 2011 from <http.7/pages..stem, nyu.edu/~adamodar/New_Home_Page/ 

datafilc/wacc.htm>. 
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positive beginning seven years after the initial investment.^^ Assuming that the 1690 MHz band 
had the same general cost structure as the 1755 MHz band, the effect on the net present value 
from the higher discount rate on the AWS-3 pairing with the 1690 MHz - 1710 MHz band is 
72% of the NPV from pairing with the 1755 MHz - 1780 MHz band. See Table 4. Assuming the 
value of the 1755 MHz band is almost $12 billion, this translates into a reduction in value of $3 
billion. 


The decreased value from the higher expected equipment cost is done in two steps. First, 
the higher equipment costs associated with the 1690 MHz pair delays the cumulative NPV break- 
even point by one year. In the context of higher costs and risk, cash flow is still positive in year 
five but the cumulative NPV does not turn positive until year eight. This one year penalty 
decreases the NPV of the 1960 MHz pairing to 70% of the 1755 MHz band pairing. Finally, 
adding the higher expected equipment costs to the network infrastructure costs, the NPV of the 
1690 MHz band pairing is 61% of the NPV of the 1755 MHz pairing or a reduction of $4.7 
billion. 


Specifically, we assume that depreciation begins in year 1 at 12 % of anticipated revenue at maturity. Actual 
revenue begins to ramp up in year 2. beginning with 12.5% of cash flow at maturity and doubling annually 
until it reaches maturity in year 5. Once revenue has reached maturity in year 5 it increases at 5% per year 
in perpetuity. Cost of service is 15% of revenue at maturity beginning in year 2. Equipment costs and 
SGA costs both ramp up with revenues, to i8% and 30% of revenues respectiveiy in year 5. 

Assuming depreciation begins in year 1 at 12% of steady state revenue, cost of service begins in year 2 at 
15% of steady state revenue, and other operating costs ramp up with actual revenues similar to the 1755 
MHz band (see Table 3). Consistent with our earlier assumptions, by year 5, cost of equipment is 15% of 
revenues and SGA costs are 30% of revenues. 
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Table 4 

AWS-3 Band Value 

NPV for 1690 MHz Pairing Versus 1755 MHz Pairing 


Factor 


Annual Growth in Cash Flow 

[A] 

5.0% 

Cost of Capital, Telecom Services 

[Bl 

7.4% 

Cost of Capital, Telecom Equipment 

[Cl 

8.2% 

1 755 - i 780 MHz NPV (as a Multiple of Annual Cash Flow) 

[D1 

38.4 

1690 - 1710 MHz NPV (as a Multiple of Annual Cash Flow) 



Assuming Higher Equipment Cost of Capital, breaking-cyen in year 7 

[E| 

27,6 

Assuming Higher Equipment Cost of Capital, breaking-even in year 8 

IFl 

26.8 

Including Device & Network InfrastructureCost Discounts, assuming Equip. Cost of Cap. breaking jG] 

23.3 

even in year 8 



NPV for 1690 - 1710 MHz Band as Percent of 1755 - 1780 MHz Band 

Assuming Higher Equipment Cost of Capital, breaking-even in year 7 

[H] 

72% 

A.ssuming Higher Equipment Cost of Capital, breaking-even in year 8 

ft] 

70% 

Including Device & Network Infrastructure Cost Discounts, assuming Equip. Co.st of Cap, 
breaking even in year 8 

PI 

61% 


Source and Notes: 
iA]: Brattie assumption. 

[Bl. [C]: Downloaded from lntp://pages,stern,nyu.edu/-adamodar/New.,Honie_Fage/datariie/wacc,htm 
on 4/7/2010, 

[Dl-fG]: Brattle calculaiions, 
m {Ei/[Di. 
m: fFl/fD], 
fJ]: [CJ1/[D1. 


Asymmetric Pairinc; 

The NTIA has proposed freeing 15 MHz from government use in the 1695 MHz to 1710 
MHz band. This 15 MHz could be paired with the 20 MHz of the AWS-3 band. If this 
asymmetric pairing occurs, it would be the first time such an allocation was created in a 
significant band intended for mobile broadband. Clearly, other things equal, the value of pairing 
the AWS-3 band with 15 MHz of spectrum is less than pairing it with 20 MHz of spectrum. 
Because we have no direct experience with such an allocation, we cannot predict with precision 
what an appropriate discount would be. Nevertheless, a close approximation of the value can be 
found by looking at a pair of transactions that replicate the asymmetric pairing proposed: the 
value of 1 5 MHz of paired spectrum, plus the value of 5 MHz of unpaired spectrum. 

The recent AT&T acquisition of unpaired 700 MHz licenses from Qualcomm is one 
likely comparison for adding asymmetric capacity. The analysis calculated above estimated that 
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the $/MHz-pop value of unpaired spectrum was 60% of the value of paired spectrum. The 
proposed asymmetric pair would limit the spectrum to 35 MHz and reduce the MHz-pops of the 
allocation by 12.5%.'’^ The unpaired 5 MHz of spectrum in the allocation represents another 
12.5% of the MHz-pops that are valued at 60% of the optimally paired allocation. This implies 
that the value of the asymmetric pairing including the band penalties and additional uncertainty 
is 53% of the symmetric pairing with the 1755 MHz - 1775 MHz band.*® Consequently, the 
additional cost of the asymmetric 1690 MHz band pairing is just less than 8%. or $1.0 billion. 


CONCLUSION 

As demand for mobile broadband services increa.ses, efficient allocation of spectrum for 
wireless uses is essential. Ensuring that the AWS-3 band is paired to create the most capacity 
and highest spectrum value possible is central to this goal. To this end, this paper compares the 
value of pairing the AWS-3 with the 1755 MHz band to the value of pairing it with the 1690 
MHz band, pairing it with the 15 MHz of the 1695 MHz band, or leaving the AWS-3 band 
unpaired. See Table 5. Drawing on the results of the value of the FCC AWS-1 auction, this 
paper estimates that the value of the AWS-3 band symmetrically paired with the 1755 MHz band 
is approximately $12 billion, assuming a well designed auction. Based on the additional costs of 
deploying the 1690 MHz band, including higher device costs, additional capital expenditures, 
and increased uncertainly are likely to decrease the spectrum value for the paired 40 MHz by 
39% to $7.3 billion. An a.symmetric pairing, combined with the equipment and infrastructure 
penalties and uncertainty, will result in a total of 35 MHz reducing the spectrum value by 47% to 
$6.4 billion. Proposed exclusion zones associated with the 1695 MHz band would reduce the 
value by another $1.1 billion to $5.3 billion or just 44% of the value of the 1755 MHz pairing. 
This amounts to a total loss of $6.7 billion from the optimally paired spectrum. While the added 
costs of the 1690 MHz band pairing leads to substantial loss in value, either pairing is preferred 
to leaving the AWS-3 unpaired. An unpaired AWS-3 is likely to receive $3.6 billion in auction 
receipts. 


’’ (40 MHz - 35 MHz)/40 MHz. 

®Thi.s cumulative discount represents the weighted average discount of: (I) 30 MHz (75% of MHz-pops) of 
paired 1695 MHz - 1710 MHz spectrum at a 39% discount; (2) 5 MHz (12.5% of MHz-pops) of unpaired 
spectrum at a 40% discount; and (3) 5 MHz (12.5% of MHz-pops) of lost spectrum. Mathematically, the 
expression is (30 MHz * 61% + 5 MHz * 60% + 5 MHz * 0%)/40 MHz. 
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Table 5 

AVVS-J Band Value 

Estimated Value of the 1755 MHz Pair, 1690 MHz Pair and Unpaired 




Cumuiative 




Discount 

Estimated Value 



HI 

12! 

1 755 MHz Paired (40 MHz) Value 

[A] 


Sll.98i,112,224 

Unpaired (20 MHz) Value 

iB) 


$3,619,835,261 

Discounted 1690 MHz Paired (40 MHz) Value 




Including Device and Network hifraslmcture Penalties 

rc) 

13% 

$10,428,360,080 

Includinj! Device and Network Infrastiucture Penaliies and A(J<!ed Equipmenl Uncertainly 

[D3 

39% 

57.279,982.126 

Asymmelricaily Paired and Discounted 1690 MHz (35 MHz) Value 




Asymnietric Spectrum (5 MHz) 

(E! 


$904,958,815 

Including Device and Ncfw'ork infrasimeturt Penaliies (30 MHz) 

(F3 


$7,821,270,060 

Total (35 MHz) Value With Penalties 

iG] 

21% 

$8,726,228,875 

Including Device and Network Infraslrueiure Penaliies and Added Kquipnien! Unceilainly 
(30MHz) 

[H] 


$5,459,986,594 

Total (35 MHz) Value With Penalties and Uncertainty 

[1] 

41% 

$6,364,945,410 

Peniiiiv Based or Excluded Population 

[i] 


17^- 

Total (35 MHz) Value With Penaliies. Uncertainty, and Excluded Populalion Penalty 

[K] 

56% 

$5,286,250,066 

Sixircc aiiil Noifs; 




(Aj, |B|, icil 1 i, |D)i 1 1: BranL- jn^Iysiv ;.hovc m Tabk.- 2 - 4, 

|Cjj2|,fA(|2|*sl-|C||ip 


IDIIl! lAilird-lDini). 

iEH2i 

iAii2rt)-o.i)n5/40i. 


lFli21-(Cli2p(30/4n), 

IGlin 

:(i-jGii2!/[Ai|21). 


IGlUl.IEItZItiFpi. 

iHlIZ] 

; iD||2r(,W40). 


MUM (i-Mll2!/|Ail21). 

MINI 

lEliZlfjHpi. 
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